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Only Atlas Copco Air Hoists 


have ball bearings on all rotating shafts—roller bearings for connecting rods , 


Not only in this complete application of ball and roller 
bearings is the Atlas Copco Air Hoist unique. Read the 
list, below, of seven major features. These tested engin- 





eering developments have never before been combined 





: in any one air hoist. Each plays its part in achieving a 
@ > completely new overall standard of efficiency and econ- 


ORS eeaNEEY: omical operation. 
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(1) Ball bearings on all rotating shafts and roller bearings for connecting rods. 
Smoother operation, lower air consumption, longer service life. 
(2) Five or six cylinder radial air motor. 


Smoother starting, even pull and ultra-sensitive control. 
No sudden and harmful strains on goods handled. 


} P 
3) Automatic brake. 
No risk of damage or injury should air supply be interrupted. 
The brake, completely self-acting, is only OF F when the air pressure is ON. 
(4) Double-row ball bearings on cable sheave. 
44 NJ Extra endurance, smoother operation at this critical point. 
Z Vt (5) 4-Direction rollers on cable guide. 


Longer life, smoother action in both directions. 


Automatic safety and adjustable top and bottom stops. 
Safer, more automatic control. Time saved on repetitive jobs. 
Totally enclosed motor impervious to dust. 
Continuous splash-lubrication. Efficient, trouble-free operation ensured in any 
climate in the world. 
Atlas Copco Air Hoists are available in a standard range covering capacities 
up to five tons. Units of higher capacities can be supplied to special order. 





| World-wide Sales and Service. The Atlas Copco Group embraces Atlas Copco companies é 
& or agents manufacturing or selling and servicing Atlas Copco equipment in ninety " 
} 
i 





countries throughout the world. For further details of the equipment featured here, 
contact your local Atlas Copee Company or Agent. If you have any difficulty please 
write to Atlas Copco AB, Stockholm |, Sweden, or Atlas Copco (Great Britain) Ltd., 
Beresford Avenue, Wembley, Middlesex. 


Sttlas Copco Manufacturers of Stationary and Portable Compressors, 
Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 1. 
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With almost a Century of 
pumping experience to 
their credit, Tangyes 
Limited are able to offer 
a ready answer to most 
pumping problems. 


























BRANCH HOUSES AT 


LONDON 


“ 





MANCHESTER 


TANGYES LIMITED, PUMPS DIVISION, SMETHWICK, BIRMINGHAM, ENGLAND. 


GLASGOW 











Cut replacement costs 





Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idiers reduce wear 
caused by the impact of 
heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 
and transfer points where 
wear is constant and the 
going tough. 


We also manufacture :— 


2, 3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 


ELEVATING & CONVEYING MACHINERY 








IMPACT IDLERS Protect your conveyor BettinG: 
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FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 


















* 


i 
i 
: 
' 
g 
i 
i 




















June 20, 1958 THE ENGINEER 3 


oo 


——— — 
see ss as ese ss is das a a ea sh ai een He : 
CN RO A ok RE A A OE SO PS SES MR I GS RE eS SS A AEs es / 





i The perfect combination of functional efficiency, and visual appeal. It is difficult 
; to believe when confronted with the trim outline of this installation of Colt 
CR. 9” Continuous Ridge Ventilators at the Purley Way Factory of Bailey Meters 
Ltd., that the design of Colt Equipment is determined by one factor only ; 
extraction efficiency. 

Whilst the factory was still on the drawing board, the architects 
realised that the extensive glazing made necessary by the lighting 
requirements of the intricate manufacturing process predicted 
considerable solar overheating ; so they called in Colt. 

The ventilation system had to fulfil two conditions. First it had 
to satisfy Colt that it would effectively solve the overheating problem. 
Secondly it had to satisfy the architect’s standards governing the 
quality, efficiency and appearance of the equipment. It proved 
wholly satisfactory on both accounts. 

The experience gained from providing similar installations for over 





s 
: 10,500 industrial organisations, is at your disposal. Whatever your 
ee ” . " : 2 » ’ . . b4 
i po rasan gair ete of oo posal problem, Colt have solved a hundred or so similar, and our Technical Staff are 
wr ity ete pdr ag always at hand to adapt this accumulated knowledge to suit your particular 


Surrey. Architect: Reginald Lone, F.R.1.B.A., 
F.R.LC.S., F.R.San.l. 


requirements. 
Let Colt solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. S14]6B 


VENTILATION 


COLT ¥VBBMT:ILATION: LAO = 8URBITF OR +: SURREY 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 





U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia and 


Nyasaland, South Africa, and West Indies. 
S.1922 
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STURTEVANT Opecialise 


in the removal of 


DANGEROUS CORROSIVE 
and OBNOXIOUS FUMES 


Extensive experience in the design and application of many types of process 
exhaust plants enables us to bring the widest technical “ know how” to bear on each 
fume problem. Sturtevant plants are therefore highly efficient, economical in operation, 
and require the minimum of attention and maintenance. 





Where necessary, hoods, ducting and fans are lined with corrosion resistant 
material or constructed in P.V.C. 





For general particulars please write for our publication E.3604. 


This illustration shows Sturtevant Fume Extraction Equip- 

ment on Pre-Treatment Baths of the Kanigen Plating Plant 

at the Oldbury Works of Albright & Wilson (Mfg.) 

Limited. The hoods and ducting are made in P.V.C. and 

all parts of the fan coming into contact with the fumes 
are protected by P.V.C, 





et, London, E.C4 | 
¢, London. | : 


Sa a Pee 





AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400, SUSSEX STREET, SYDNEY, NS.W : 














A wide range of pipe couplings 


Simplifix provide a full range of fittings, including straight and stud A Simplifix coupled pipe 


couplings, elbows, tees, banjos, crosses, cocks, etc. for use on almost system can be made quickly 





any kind of tubing, including those with very thin walls. Fittings can and securely. An anti-fric- P. 
also be supplied for use with plastic-covered copper tubes. The high tion washer prevents the 
_ standard of dimensional accuracy of the Simplifix range ensures that pipe from twisting when 
: all fittings are interchangeable. tightening the locking nut. : 





>» 4 





gee 








MPLIFIX 
Please write for illustrated catalogue eg a Arce 





Simplifix Couplings Ltd., Hargrave Road, Maidenhead, Berks Tel: Maidenhead 5100 


(10 lines) 








June 20, 1958 THE ENGINEER 






























































—— 
+ 
at 
j . i 
! 
; s 
Tt 
4 
ret ie 
4 —_ 
= 
ee Bae ot 3 
| a oa 
i 4 ° 4 = 
nl ee) g. 
4 : 
| @ 4 | s| * ee | 
ae Js car 
ene ere fm 
oe tai | Hu ' es 
go df i 5 
.) wy H 


POA mT 


ner yi 











PAP TE ‘tel PECTS" TU trttiadeac a RN 
vil Pe Aa ba ata HOF ita Hn WS Wh 
gga if! amenprannnn lett ; Pak sia Vy Wile ial Wa 











can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and 3” to 4” thickness, 
Knuckle radii and depth may be varied to meet individual 
requirements. 


Please ask for List No. E965 giving full range of sizes. 








(LONDON) LTD. 


HARVEY & CO. 


G. A. 


Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 


Spinning 
SAVES METAL 


—CUTS TOOL COSTS 


The design and production of Pressure 
Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 
are eliminated. 
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BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 


Aero Jet Engine Test Cell Silencer. One of three 

sets for Royal Danish Air Force (Made by BRABY for 

their subsidiary company, Maxim Silencers Limited) Mild Steel Plate Cyclones and Ducting supplied 
and erected at large Cattle Feed Mill in London. 





BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 
and Sheet Metal Work manufacturing service. 


y > We g 
We welcome your enquiries. Pressure Cylinder supplied to Mono Pumps Limited. 













ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 


Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
PROOUCTS OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 

Palace Street, Plymouth. TELEPHONE: 62261 








A.P. 90 
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ALZEN BEARINGS PLAIN & SLIDE 
ARE INCORPORATED 


wes 


iP 
THE 
FLOOR SELECTING MECHANISM 
OF THIS 
INDUSTRIAL 
ee Sc 
ALZEN 305 
REDUCES COST 
HALVES WEIGHT 
& LENGTHENS 


———__§ 


BEARING LIFE 






























| 






Alzen 305 White Bronze Bearing Alloy Patent 
No. 725818 is specified and fitted by 

Aldous & Campbell Ltd., for its great wear 
resisting qualities and for its great saving 

in cost and weight. 


Plain bearing 


Aizen 306 is erninently suitable for most 


Heavy Duty Bearing Applications and is available in 


Slide bearing side view 


ingot, sand castings, gravity die castings, Hill Alzen (Sales) Ltd., P.O. Box 22 Stringes Lane, Willenhall, 
pressure die castings, chill cast bars cored and solid, Staffs. Telephone Willenhall 227 (5 lines) Telegrams 
=| 3 and as fully machined components from Hill Alzem 227 Willenhall. May we send technical literature and 
Nf << 
i] 


samples for testing? 






















THE MACFARLANE ENGINEERING COMPANY LIMITED 


THE ENGINEER 


ELECTRICAL 
EQUIPMENT 


for modern 
laboratories 


NETHERLEE ROAD, CATHCART, GLASGOW S4 











Multi-Rotor Set 


A Universal A.C. Motor, nominal rating 
5SKVA, specially designed for use in labera- 
tories where the maximum number of 
electrical tests are required to be carried 
out in a limited space. 

Any number of rotors as shown can be 
supplied to meet all requirements. 

A special feature is the breech loading 
cradle enabling rotors to be changed in 
3 minutes. 

A very broad range of rotary electrical 
equipment can be supplied to meet the 
requirements of your laboratory. 


| | 
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Tomorrow’s problems were solved yesterday 


In past years radar has been widely used development has called for a new filter, 
to detect the approach of solid masses— VOKES have been ready. The wealth of 
now it assists meteorology by detecting experience in design, plus the inherent 
the approach of storm conditions. correctness of the basic principles which 
The use of past experience to solve future these filters embody, ensures their avail- 
problems is equally well demonstrated ability to meet all the exciting and exacting 
in VOKES filtration. Whenever a new demands of the days ahead. 





55 ** Absolute’’ Air Filter 


VOKES LIMITED - GUILDFORD - SURREY 
LONDON OFFICE: 123 VICTORIA STREET, WESTMINSTER, S.W.1 





PIONEERS OF SCIENTIFIC FILTRATION 


Vokes (Canada) Ltd.. Toronto - Vokes Australia Pty. Ltd., Sydney - Represented throughout the World 


vise 
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Quality control 


for better protection is : : 


--sSmoothing | 
the way 

to higher 
production 






niet i Our Technical Department will be 
THE POWEFE. PETRO LEUM co. LTD. pleased to advise on your lubrication 


Head Office: 76/86 STRAND - LONDON W.C 2 (Branches and Depots throughout the country) requirements and problems 
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Paradyne arc 
Welding sets 


CONTROL GEAR 
Desks & Contactor 
| / Boards for Centralised 
V/ 
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X-RAY 
EQUIPMENT 


For all industrial 
EVeylile talelat 
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IN STEELWORKS ;; iv every sphere of 


Industry, Metropolitan-Vickers are in the forefront of 
Electrical progress. Many advances in the design of drives 
and controls for use in steelworks, owe their origin to the 


research, enterprise and experience of this great organisation 


METROPOLITAN - “VICKERS 


ELECTRICAL CO LIED TRAFFORD P 


An A.E.1. Company 
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SCIENCE AND THE 
STEEL TUBE AGE: 6 


S&L 
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DESIGN OF 
BRANCH 
PIECES 


The reinforcement of branch and junction pieces 

hae i & in steel pipes for a long time presented a difficult 

problem; some years ago our Research department 

investigated various types in current use and 

evolved a design of their own which has proved 

highly satisfactory. This, known as the ‘triform’ 

reinforcement, embodies three horseshoes embrac- 
ing the junction between the pipes. 











BE ks, 2a ie REE. ‘ 





To test the adequacy of such reinforcements against internal . § ne 

pressure, special testing pumps are in use in our Research } 
7 department at Corby ; these are capable of exerting pressures 

up to 27,000 Ib./sq. inch under sensitive and accurate control, 


The illustration shows such a test being carried out on a welded 
*Y’ piece with a triform reinforcement. Before internal hydraulic : < ma . 
pressure is applied the ‘Y’ piece is coated with plumber’s resin. few ae 
As the pressure increases a stage is reached when small cracks, ~ 
indicating the presence of Liders’ slip lines in the material, 
appear in the resin (see insert) thereby showing those points at 
which yielding has occurred. From the disposition of these slip \ kL <y¥ 
lines much can be learned about the stresses in the material, and 
the information obtained leads to efficient and simple designs of 


adequate strength. \ 


STEWARTS AND LLOYDS 
LIMITED ‘ : . 
GLASGOW -: BIRMINGHAM - LONDON : ce onet 2? 
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Disc and 
Blade 

Drop Forgings 
for the 
Turbine 


Industry 





Reproduced by courtesy of: 
The British Thomson-Houston Co. Ltd. 





High pressure turbine rotor for the new 5,500 b.h.p. 
gas turbine for the Shell Tanker ‘“‘Auris’’, the first 
ocean-going merchant vessel in the world to be fitted - 


with a gas turbine. All the stainless steel and 
‘‘Nimonic” blades for this rotor were drop forged 


— DERIHON 


A 16mm Colour Film with sound com. 
mentary, entitled “Drop Forgings in Alloy 


Se” arable on mau SHEFFIELD & DARLEY DALE 


THE FIRTH-DERIHON STAMPINGS LIMITED 
Cc 
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DIAPHRAGM PUMPS 
Linatex lined. For handling troublesome fluids. 





we CENTRIFUGAL PUMPS me 
m%  Linatex lined. For fluids and solids in 2 
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VALVES 
Linatex lined. Sizes 
from ¢ in. to 10 in. 

Control, safety, and 
non-return types. 





os FLEXIBLE HOSES es 
Complete service, including end fittings. 2% 
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_..7 TANKS AND PIPES 

“y Linatex lined tanks and pipes 
available. Customer’s plant 
lined on site. 
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fluid handling 


... especially abrasive slurries and corrosive 
liquids. The Linatex organisation combines 
engineering with rubber technology. It is equip- 
ped to design and supply complete installations 
in these fields. The Linatex engineer in your 
locality is always available for consultation and 


for the commissioning of new plant. 


ORGANISATION 
offers a world-wide service to Industry 


WILKINSON RUBBER LINATEX LTD 


* GAMBERLEY - SURREY ~- Phone: Camberley 1595 





Cull forgings are good — really good. 
That cuts machine cost to a 
minimum —as they have a real 
understanding of the ‘ out-of-the- 


ordinary ' job. Yes get in touch with 





Culls—they're the best people. 


A, 


Yj Yr GY Z Ve; Y Ui 
| bed, we a a 


w. B. CULL & SONS LTD. 
Head Office & Works 
15 


TENNANT STREET, BIRMINGHAM, 
Phone : MiDiand 6048-9 Grams : CULANSONS, B’HAM 
Works olso at : 

POWKE LANE, OLD HILL, STAFFS. 
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The forgings illustrated were 

finished machined at Cull’s own 
factory, after final heat treatment 
and were subjected to crack detection. 
Cull inspection is 100% on all products. 
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HOLLAND §$.L.M. rotary COMPRESSORS and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initial efficiencies of Holland-S.L.M. Rotary Com- 


pressors and Vacuum Pumps are maintained at low cost 
throughout years of continuous day and night service. 































The B. A. HOLLAND ENGINEERING CO. LTD. 


15 Dartmouth Street, London, S.W.1 Tel: WHitehali 2823. 
Vira Hany Picturable Phone London. 
Works: Slough, Bucks. 




















% UNIVERSAL PUNCHING, SHEARING, 
CROPPING % NOTCHING MACHINES 


MODEL ae STANDARD” SCRIVEN MACHINE TOOLS LTD. 
‘ork Street lronworks, Leeds 9 fTel.: 324/1-2 
32, Victoria Street, London, $.W.1 Tel.: Abbey 2966 











Built in five sizes with 
shearing capacities from 
}” to 1’. Five operations 
are contained in one com- 
pact and sturdy power 
driven unit with separate 
working positions for 
punching, shearing, angle 
and section cropping, bar low headr oom 
cropping, and notching. 
Alternative models, with- 
out punching motion 
(Model 63), and single 
purpose punching mach- 
ine (Model 34). 


Hoists 


occupy 


OTHER MACHINES IN THE “FICEP” RANGE 
Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 
tion shears—Model 558K, per- BETON, in 4 sizes, for steel in 4 sizes (400, 600, 750 and 
forming all the functions of a and M.S. Rounds, and M.S. 1000) with crushing jaws on 


power operated machine. Squares and Flats. last three sizes. 
SOLE DISTRIBUTORS IN THE UNITED KINGDOM ddtadqatan Clie 
THOS. W. WARD LTD and 
ALBION WORKS, SHEFFIELD - PHONE: 2631! (22 lines) Overhead Cranes 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 Wute -- 


PHONE: TEM ISI5 (12 lines) 





$M26 Taylor Stoker Co.Ltd. 





















2 MS. bars transmitted by 


PERMALI 


A machine for the cold bending of 
reinforcing steel bars up to two inches in diameter 
made by Cement & Stee! Limited of Chatham, uses 

a PERMALI pinion on the primary drive to the 
bending discs. The firm reports that the pinions 
perform a ‘satisfactory job under somewhat 
adverse conditions.’ Permali gears have high 
damping characteristics ; they are silent; resistant 
to oil, dust and chemicals ; insect and vermin proof; 
and they last. Please write for Leaflet E4 which 


gives full details of these non-metallic gears. 


PERMALI eg LIMITED 





complete 
design and 
fabricating 
service 
GLOUCESTER - ENGLAND - TELEPHONE 24941 
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More aceurate 
than human skill 
S itself ......6- 


Hydraulic Control of motion 





Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use throughout the world working with precision 

that neither human skill nor other means can match. 

Next time you’re considering contro] of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 

FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET BIRMINGHAM 6 





Telephone: ASTon Cross 1316-7 
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HOIST-BLOCKS 


for LIFTING and MOVING 


For many industrial lifting and moving jobs, Morris electric hoist-blocks (in one or 
other of the types listed below) fulfil requirements successfully and economically. 
Consider the comprehensive and adaptable Morris range. Push travel (as illustrated). 
Geared travel (moved by pulling on an endless hand-chain). Flexible bogie types 
(push or geared travel) for runways with curves. Electric travelling types for either 
straight or curved runways. Dual speed models with alternative lifting and lowering 
speeds in addition to normal speeds in one unit adaptable to the same form of 
suspension and travelling detailed above. Sizes }, 4, 1, 2, 3, 5, 74 and 10 tons. 


Twenty page Section 73 gives more details. 
WHY TAKE A CHANCE? INVEST IN A MORRIS AND BE SURE! 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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by courtesy of 
British Railways 
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hour’s work for sixpence ? 


120 HOLES BORED and 120 coach screws 
driven home in every hour’s work—with only 
two men and a daily operating cost of only a 
few shillings. The John Bull Coach Screwing 
and Sleeper Boring Equipment bores through 
any sleeper in 4 to 10 seconds, according to 
thickness, and drives home a coach screw to the 
exact tightness required in the same time. 


THE ADVICE OF SEVERAL RAILWAY ENGINEERS of 


- British Railways was taken in the design of the 


versatile John Bull power unit. This is a portable, 
petrol-driven, completely self-contained power- 
source. With its four easily fitted and changed 


attachments it adds speed, efficiency, and economy 
to a wide variety of track maintenance operations. 


IN susT A FEW MINUTES the Coach Screwing and 
Sleeper Boring attachment can be fitted and ready 
for use. Strength and lightness are well combined 
in this equipment: constructed of high grade steel 
and light alloys the whole unit weighs only 
110 Ibs. and can be carried and operated easily 
and constantly by only two men. The operators’ 
safety is guaranteed by the enclosing of all moving 
parts within the lightweight, but robust, tubular 
frame. The special adjustable slipping clutch 
eliminates the risk of over-tightening and of 
bursting the wooden ferrules. 


JOHN BULL 


PETROL DRIVEN RAILWAY TRACK 
CONSTRUCTIONAL AND MAINTENANCE EQUIPMENT 


For further information, 
please write to— 


HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, EASTBOURNE 
TEL: EASTBOURNE 1179 GRAMS AND CABLES: HOWMATIC, EASTBOURNE 





Want to build to a budget ? Then you ‘ 
will find that our 90 years’ experience 
in the design, fabrication 

and erection of Structural Steel- 

work will enable us to meet your 
needs—however ambitious or 

modest. Do you employ an 
Architect or Consultant Engineer ? 
We would be delighted to co-operate 
with them. Just let us know 

what you want —leave the rest to us. 


ESTABLISHED 1867 


WALSALL’ STAFFS - Tel: WALSALL 3136 
London Office: 66 Victoria Street SW.1 * Tel: VIC 3926 
















WALKER BROS 


Structural Engintes 


We have the plant, 
the experienced labour 
and all the facilities 
you will need to tackle 
any job—anywhere. 
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The new large volume, heavy duty 
Lindemann Scrap Baler in the 
scrap yards of the steel mill and the 
scrap industry compresses bulkiest 
scrap into large, neat scrap bales. The 
illustration shows the press itself on 
the test stand in our works. Instead 
of an ordinary tipping hopper a fixed 
feeding bed is installed with gatherer 
ram to precompress the scrap. With 
open feeding box and open lid, a 
large feeding area is obtained for 
baling of bulkiest scrap pieces and 
car bodies. These heavy duty balers 
are built in various sizes to meet 
different requirements as to bale 
weights and quantities of scrap to 
be handled. 





Sole Agents in the British Isles 


MOFFAT & BELL LTD. 


170, Piccadilly, London W.! Tel: Hyde Park 955! 
466, Royal Exchange Manchester Tel; Deansgate 5/31 
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HAVE YOU 








A THICKNESS 


MEASURING 





PROBLEM ? 





Compact and easy to use, the Elcometer provides a simple 


economic method of measurement from one side without damage to surfaces. 


It gives split-second thickness readings of all non-magnetic 
coatings on ferrous bases with an accuracy 

of + 5% + .0001”. Non-ferrous foils, sheetings etc., 
can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 
Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron. 


‘ELCOMETER 


THICKNESS GAUGE 


EAST LANCASHIRB CHEMICAL COMPANY LIMITED 


Fairfield 1 Manchester 
Agents throughout the world. 








Measures :- 
@ Coats of paint. 
@ Vitreous Enamel. 
@ Tobacco Leaves. 
@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

@ Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “ The Elcometer Thickness Gauge’’. 
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TAYLOR 
Jumbo 


' 3 ton 
slewing 
crane 













Send for folder TE 
TODAY 





Slews through 220° 

Lifts up to 3 tons 

No outriggers 

Maximum lift 19’ 0” 
Minimum headroom 9’ 0” 
Turning circle 35’ 0” 
Hydraulic control 
Telescopic hook 

Power assisted front wheel steering 
Servo hydraulic brakes 
Fully sprung chassis 
Highly mobile 


TAYLORS OF SALFORD 


mobile cranes to you! . . . from two to six tons. 





SHO RRR REE 


Bulky loads present no problem ! 





DESIGNERS AND MANUFACTURERS SS 4 


F. TAYLOR & SONS (MANCHESTER) LTD. 


142, BOLTON ROAD, SALFORD 6, LANGCS. 
Telephone: Pendleton 1341/2/3 Telegrams: “Components” Manchester 
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woe 8 tera 
ie Rubber Components for the °::::::::::: 
e ° e ae es 
R more Exacting Applications °:::::-:.::: 
Our wide experience in the field of precision wer et etal ele 
NY rubber engineering qualifies us to advise on the wren er erate! 
rubber compounds and design of components wearer eles 
to meet the more exacting applications. wearer ee! 
Our plant is fully equipped to deal with bulk production, as well et 
as small quantity requirements for prototype and development work. +e" #6" +" 
Tesigners and Engineers will be interested in our new publication, weet ete® 
me eM Te om 
“Synthetic and Natural Rubbers and their Uses’-copy sent upon request. Oe 2 2k S 
- a 2.» 
High Grade Rubber Mouldings and Extrusions ‘O" Rings eee" eo" oe” 
Seals - Bushes Grommets Diaphragms Bonded Parts vere elee 
and Components in Notural, Synthetic and Silicone Rubbers oa one 



































































































































APPROVED A.I.0. AND A.R.B. 
PRECISION RUBBERS LIMITED - BAGWORTH 
Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 


LEICESTER 

























Serving Britains Industry 





GRIFFIN BRAND 


STEEL SHEETS 
* 





Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 








Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







and McLean Lid. 


wi 179 WEST GEORGE STREET 
~ GLASGOW, C.2. 


Tel : CENtral 0442. "Grams: “‘ CIVILITY Glasgow."’ 
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BRITISH ALUMINIUM 











FOR LIQUID OXYGEN TANKERS 


The outer casing of this insulated road tanker is constructed of British Aluminium 
plate and sections, welded by the Argonarc process. This lightweight construction 
improves the vehicle’s performance and cuts running costs. 
The tank was made by Blairs Ltd. for British 
Oxygen Gases Ltd., to carry liquid oxygen at a 


temperature of -180°C. 


@ The BRITISH ALUMINIUM Co Ltd 










 cvemicat t : 


OLYMPIA 8 28 JUNE 1958 





STAND i, ROW N, 
GROUND FLOCR, 
NATIONAL HALL 


NOR FOL & 9 8 0 USE S T 7A‘R E°S*.S SQUARE LONDON SW! 


AP71 
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SCOTLAND AGAIN CHOOSES 
METROVICK equipment 
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For the South of Scotland Electricity Board | 
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are all to be equipped with Metrovick 132kV 


























air-blast circuit-breakers 


METROPOLITAN -VICKERS 





An A.E.1. Company 


LEADING SWITCHGEAR PROGRESS 


F/A802 
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BIBBY COUPLINGS ‘ 


*K save on space! 
* save on cost! 
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The reason for their 
popularity is not far to 
seck, for apart from the very 
a considerable saving in valuable floor 
Space there is a constant saving in power 
consumption, and the actual first cost 
compares very favourably with the over- 

all cost of beit drive ins‘allations, 


Geared Motor Units are to-day largely superseding belt ro] Our eon ahoungeatny Hoe of flange 


drives for line shafting, individual machine drives and Full technical specification sent on 
conveyor drives ; many existing drives have already been a request. 

converted, and wherever new plant is being installed the 
integral gear and motor power unit receives first 
consideration, 


THE WELLMAN GIRBY GOL ELTD 6 oe eh ee a LO ee 
THE MOSS GEAR CO. LTD., CROWN WORKS GEARS 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 TYBURN, BIRMINGHAM 24 
Phone: ERDington 1661-6 » Grams: ‘Mosgear, B’hom’ GEARED MOTOR 











Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 


PRESS BRAKES 
and Press Brake Tools 





























@ For forming sections in all metals, in No matter wha 
pale cans all thicknesses, up to 20 ft. wide—Bronx ‘ 
Press Brakes are faster and more versatile make of Press 


Brake engaged upon 
the manufacture of 
lighting reflectors, at 


than folding machines and can be tooled 


for penching, shearing and notching. Of Brake you use, our 
Y 


the works of Messrs. : : 
r Ltd., 89, exceptionally massive design and con- 

seraeabins. London, struction—with guaranteed unbreakable FREE TOOL 
N.W. 10. fabricated solid steel frame—an outstand- SERVICE 

ing advantage is their ability to take : , 

heavy overloads at bottom of stroke with- is at your disposal. 

out deflecting the frame. 

Range of sizes from 20 to 1,000 tons Large stocks of 


tools are held 
for immediate 
despatch. 


pressure. 





Please send 
for 
Explanatory 
Leaflet 





BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


London & S. of England Agents for Press Brakes: W. E. Norton (Machine Tools) Ltd., Grosvenor Gardens House, Grosvenor Gardens, $.W.!. TATe Gallery 0633/4 
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FRONT ACCESS TYPE 
for service up to 5000 amps at 660 voits 


MUDIE’S ELECTRICAL CO. LTD. BIRMINGHAM 28 











SIA major advance in small 
centrifugal pumps 
‘Seal 
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These Girdlestone pumps 
have been designed to ensure 
efficient mechanical shaft 
sealing. The simple and 
effective arrangement of the 
seal has these advantages. 





8 Models covering 2-700 ft. bs. | @ Complete cooling of 
for 3”, 4”, 2” and I” Sq. Drive seal by liquid pumped 
Another new model available without flushing Pipes. 
ex-Stock : 

40-280 inch. Ibs. 3” Sq. Drive | @ Large internal liquid area 
Mechanical seals can be fitted for 


prevents suspended or handling a wide range of solvents, 


foreign matter settling acids and other difficult liquids. 
Pumps available in five sizes from 


around seal. : A ; 
2 in. to 14 in—cast iron, bronze 
i or stainless steel. All sizes have 
@ Simple seal replacement same shaft and flange dimensions 
by removal of suction end for interchangeability of mounting 
J —direct couples, belt-driven or as 

cover and impeller only. motorpump unit. 
New Nut Tightening Torque Data leaflet available Write for fully informative leaflets to: 











_ JENKS BROTHERS LIMITED |GIRDLESTONE PUMPS’ LIMITED 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 23 Davies Street, London, W.1. MAYfair 1354/5 & 5317 
“Ti1s , 
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for industrial applications 


A range of high quality reducing valves, combining simple, 
robust construction with favourable control characteristics. 
Available in cast iron, bronze, carbon steel or stainless steel 


with an extensive choice of trim materials, interchangeable 








trim types and sizes, and interchangeable control springs, 













they provide efficiently for a wide variety of applications on 


liquids, steam or gas service. In the majority of sizes the 


back pressure regulator form is also available. 














SS 
























oo 
Body sizes: @ in., 4 in., ? in., Body sizes: | in., 1} in., 2 in., ES Body sizes: 1 in., 14 in., 2 in., 
1 in., (full or reduced area 24 in., 3 in., 4 in., 6in., 8 in., # 24 in., 3 in., 4 in., 6 in., 8 in., 





(full or reduced area trim). 
Connections: flanged B.S.T. 
or A.S.A. Overall operating 
range: temperatures up to 600° F, inlet 
pressures up to 300 psig, reduction ratios 


trim). Connections : screwed, (full or reduced area trim). 
B.S.P. or A.P.I; flanged, B.S. 


T. or A.S.A. Overall operat- 





Connections: flanged B.S.T. 
or A.S.A. Overall operating 
range : temperatures up to 600° F, inlet 






ting range: temperatures up to 600°F; inlet 





pressures up to 300 psig., reduction ratios # 
from 1.2:1 to 10 : 1, maximum outlet a from 1.2:1 to 6:1, maximum outlet 


pressure 50 psig. : pressure 250 psig. 
: For full particulars see publication No, 230- 


pressures up to 1200 psig; reduction ratios 
from 1.2: 1 to 250: 1. Maximum outlet 












pressure : 350 psig. 








For full particulars see publication No. 228A. For full particulars see publication No. 231, 
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DOLE STILE 





BLAKEBOROUGH J BLAKEBOROUGH & SONS LTD BRIGHOUSE ENGLAND 
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be precision minded 
be CHATWIN minded 


Over a century of experience aids us to 
produce precision made tools and cutters 
of all types. Non-standard flat and 

spherical form cutters are our speciality, 
so be Chatwin minded when 
G ordering small tools. 


5” THOMAS CHATWIN & CO., 
Gt. Tindal Street, Birmingham, 16 
Tel.: Edgbaston 3521 
London Office : 25 Hanover Sq W.1! Tel. : MAY 8783 


One oF ime (BROCKHOUSE )companwias 


Write for a copy of 
“ The Tool for the job ’’ 


a new Chatwin publication. 
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L.E.F. ELECTRIC WINCHES 
portable and self-contained 


After using an electric winch supplied by London 
Electric Firm Ltd., Metropolitan-Vickers Electrical 
Co. Ltd., of Manchester found it so satisfactory that 
they placed an order for three more. 

Portable, self-contained and capable of handling 
loads of up to 24 tons, these winches are made with 
the skill and precision which characterises all L.E.F. 
winches. 

Send for details of standard equipment or we 
shall be glad to manufacture to your special 
requirements. 


LONDON ELECTRIC FIRM LTD. 


Brighton Road, South Croydon, Surrey 
Telephone: Uplands 4871 



















ZAZrtsts in C orrosion. 
Resisting teal 


Castings 


e ALLOY STEELS 

e CARBON STEELS 

e HEAT RESISTING STEELS 

e STAINLESS STEELS 

e CORROSION RESISTING STEELS 


All castings can be machined 
in our modern machine shops 


LAKE & ELLIOT, LTD., 


BRAINTREE ~ ESSEX 
TELEPHONE : BRAINTREE 1491 









June 20, 1958 THE ENGINEER 27 





PUMPING PLANT 


An important plant for water supply in South Africa 


This waterworks installation on the Rand, comprises nine 22/22-in. Allen main 
double-suction pumps driven by 1430-h.p. Metro-Vick motors, and three 22/22-in. 
Allen booster pumps driven by 390-h.p. Metro-Vick motors. The combined duty 
of each set of three main pumps and one booster pump is 15,000,000 Imperial 
gallons per day against a head of 1150 feet. 








Many Allen pumping plant installations of large size have been completed on the Rand 
during the past 30 years; the total capacity of steam turbine and motor-driven plant 
supplied or on order exceeds 90,000 horse-power. 


Specialists in complete Pumping Plant Installations 


ENGLAND 





Sena gee NA BE 
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“Steels” Hye 
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Fabricated F 
Pipework 
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“Steels” have an extensive specialised knowledge 
and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed ‘‘Steels”’ fabrication in industry throughout the world. 


Fabricated to British and American standards. 


* Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 

% Cast Iron. 5 Copper and Copper Alloys. 

3 Aluminium and Aluminium Alloys. 4% Plastics. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 


STEELS ENGINEERING INSTALLATIONS LTD. STEEL 
Grown Works, Sunderland. Tel: Sunderland 56281 (10 lines) ouster 


STEELS ENGINEERING INSTALLATIONS (SCOTLAND) LTD. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London S.W.1. Tel: Sloane 6178 
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PETER KNEEBONE 





Oiling the wheels of industry— 
AUTOMATION UN INDUSTRY 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 


Copies of this advertisement (in colour) can be obtained from Shell-Mex and B.P. Lid, 
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A Multi Station Indexing Machine 
producing Differential Pinions of 
the Massey-Ferguson 35 Tractor at 
a production time of one set of 
four per 100 seconds. 


Photo by courtesy of 
The Standard Motor Co. Ltd. 





The latest techniques in 
mass production... 





.»» demand 
the latest techniques 





in steel making 


ALLOY STEELMAKERS ' FORGEMASTERS STEEL FOUNDERS - HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED : SHEFFIELO : ENGLAND 
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VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SWI 
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Telecommunications 


Two recent major steps in the improvement of world telecommunications have 
been the laying of the first Trans-Atlantic and the California —Hawaii submarine 
telephone cables. 

When laying cable either on a flat sea bed or over underwater mountain 


ranges, the exact control of paying out speed and tension in the cable is of 


paramount importance. On the cableship Ocean Layer (Submarine Cables Ltd.), 
the cable-laying equipment for which was supplied by Johnson & Phillips Ltd., 
‘VSG’ variable delivery oil hydraulic pumps are used to act as brakes on the cable, 
which is drawn out of the ship by its own weight. This enables a very smooth and 
regulated control to be maintained or instantly varied to suit ship speed, paying 
out speed and tension in the cable. 

It is just another of the highly varied applications of ‘VSG’ variable delivery 
pumps and transmission gears which have now been serving modern industry 
for fifty years. 


SERVING MODERN INDUSTRY <1908~1958 
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A few words on ‘Doc’ility 


Docility, according to our dictionary, means 
‘teachableness’—being able to be told ! 
Now, nobody resents being told, so long as the 
teller is sufficiently well-informed and, if you 
don’t mind our mentioning it, ‘Doc’ (our scientific 
and technical paragon) is remarkably well- 
informed in matters concerning rubber. 
‘Doc ility, may we suggest, is a virtue which it 
would pay you to acquire: it means putting your 
problems to ‘Doc’ and letting him tell you 
the answers. 
Saves you a lot of time. 


JOHN,,BULL 


ubher 


Solves your problems 












qf 


| 


ROTATING CONTACTOR TYPE 
| MACHINES 5 | SWITCH GEAR 
2 








JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER *« TELEPHONE 36531 




















RECTIFIERS 
FOR PRECIPITATORS. 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON 
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The manufacture of 
hollow forged 

high pressure vessels 
for petroleum and 
chemical engineering 
has been for many 
years a speciality of 
ESC who are the 
leading makers of this 


type of forging. 





Steel Forgings up to 175 tons 


are produced in our high quality Carbon and Alloy Steels— 
single piece engineering units manufactured from ingots 
weighing up to 275 tons—and other forgings from ingots 





30 cwts and upwards—for all branches of engineering. 


You are cordially invited to visit our stand 123, Ground Floor, Grand 
Hall, at the Chemical and Petroleum Engineering Exhibition, 
Olympia, 18/28 June, 1958. 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD. 
River Don Works, Sheffield 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTO; 
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HERBERT 


VERTICAL MILLING MACHINES 





No. 28A. For heaviest class of work. 32 speeds, 12 to 540 r.p.m. Electronic 
feed drive, infinitely variable feeds between 0-8in. and 40in. per min. Quick- 


power traverse to longitudinal and transverse motions. 62in. by 29in. by 304in. 


No. 47V. has the power, speeds, feeds and rigidity for milling materials from 





aluminium to high-tensile steels. Thirty-two speeds, 21 to 1,525 r.p.m.; 
twenty-four feeds jin. to 60in. per min.; quick-power traverse to longitudinal 


motion. 48in. by 16in. by 23in. 


No. 49V. For heavy work requiring large table capacity. 32 speeds, 21 to 
1,525 r.p.m. Electronic feed drive, infinitely variable feeds from 0-8in. to 40in. 
per min. Quick-power traverse to longitudinal and transverse motions. 


62in. by 29in. by 284in. 


Available for Early Delivery 









= LTD., COVENTRY 


stg; eae 


~DRYS DALE 
‘Vertoil’ and Horzoil’ 


(PATENT PUMPS) 








These pumps are of the positive displacement rotary gear-wheel type. The 
**Vertoil”’ is a marine pump, designed for such duties as forced lubrication, 
oil fuel service, oil fuel supply, diesel and boiler oil transfer, etc. 






The “ Horzoil”’ is a horizontal pump suitable for land duties such as chemical 
and edible oil processes and marine duties such as lubrication oil transfer, 
boiler oil transfer, oil fuel service, oil fuel pressure supply, etc. 


**Horzoil”’ sizes 14” to 8’ 
Capacities up to 195 T.P.H. 


**Vertoil”’ sizes 23” to 11” 
Capacities up to 298 T.P.H. 


Viscosities up to 10,000 sec. 
Redwood No. 1. 


We also make pumps for : 
HOT OIL, PETROL AND 
OTHER REFINING DUTIES 








Write for Leaflets 250 & 255 


DRYSDALE & CO. LTD., YOKER, GLASGOW 
inset ie ed 











— _— 
AN AUTHENTICATED FIGURES 





CHARACTERISTIC ADVANTAGES : 
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How to select 
the right alloy 


-»» FOR HIGH STRENGTH 


When mechanical strength combined with corrosion-resistance are 
required, the most suitable material is often one of the wrought high- 
nickel alloys. Many of these can be heat-treated to give mechanical 
properties comparable with those of many alloy steels. 

‘K’ MONEL for instance, can be heat-treated to give a tensile strength 
of 75 tons/sq. in. and a DPN hardness as high as 340. The outstanding 
strength and hardness of ‘K” MONEL have led to its wide acceptance 
for parts such as pump shafts which often operate under severe mech- 
anical stress in corrosive conditions. 

The fact that ‘K’ MONEL is non-magnetic has led to its use for high 
strength bolts, rivets, etc., in airframe assemblies where although the 
strength of alloy steel is required, it is also essential to avoid inter- 
ference with delicate instruments. 








*K’ MONEL snap hook for pilots and observers 
parachute sets. 











A selection of ‘K’ MONEL bolts and rivets used in various parts of aircraft. 


en eee 
| SNH) ACMA ALLOYS 


A non-magnetic Anchor Chain link made of ‘kK’ MONEL. 


Wi G G i e KNOW NICKEL ALLOYS 


*K* MONEL is a registered trade mark. 


w Pye wa > 





Provide spring 
properties 


Resist Transfer 
wear heat 


Protect product Provide electrical 
properties 


Resist high and Resist 
low temperatures corrosion purity 





16. 


Ga m/ne 


a& HENRY WIGGIN & COMPANY LIMITED, WIGGIN STREET, 


BIRMINGHAM 











TRADE \Sinedle MARK 
PAN GRINDING MILLS 








REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


pn ater wh S ae’, Smedley Brothers. I’ 
. nom consumption RAS ‘ . 

@ Unusually compact in design pret ER reba Belper. Derbyshire. 

e Adaptable for conventional or waste fuels T “+g ™ Titewrens 2 Telephone: Belper 2 

e Easy access for maintenance ADVance (4 lines) Pressure, cae London 
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HOW MANY 
YEARS WILL 

A GOOD LINING 
LAST? 


AND DOUBLE THE 
NUMBER YOU FIRST 
THOUGHT OF 


A lining lasts as long as its bonding 


properties. 

The natural organic bond of refractory 
clays and the chemical set of concrete 
all fail eventually under the stresses 
imposed upon them. When a lining is 
“bonded” or given “bone” by Hexmetal 
Reinforcement, it holds in position long 
after all its natural bond is burnt out 
by heat or chemical action. The indepen- 
dent pinned joint of Hexmetal cells give 
twice the life of other reinforcements 


with lug joints. 

industry is year by year proving the value of these 
claims in Flues, Ash-Pits, Reactors, Cyclones, Cat 
Crackers, Coke Hoppers, Down Comer Pipes, 
Hydroformers, Water Turbine Flumes, Underground 
Galleries etc. 


Write or telephone for fultest details. 
CAUSEWAY REINFORCEMENT LIMITED, 


66 Victoria Street, London 8.W.1 
VICTORIA 8648 




















Tube Warehouse at 
; West Horndon, Essex 


LARGE 
STOCKS 
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STEEL TUBES, Gas List Sizes up to 6” n/b. 
STEEL TUBES, Non-Standard up to 20” o/d. 
HOT FINISHED SEAMLESS STEEL TUBES. 
COLD DRAWN SEAMLESS STEEL TUBES. 
WROUGHT STEEL FITTINGS. 
MALLEABLE IRON FITTINGS. 











STEEL BUTT-WELDING FITTINGS. 
M.S. FLANGES, Screwed, Slip-on, etc. 
BRONZE and CAST IRON VALVES. 
POLYTHENE TUBES. 


PIPE FABRICATION 


BROWN & TAWSE TUBES Ltd 


DUNDEE GLASGOW 





Kandahar House, 69-75 Houldsworth Street, 
Tl Meadowsidc, Dundec. LONDON Glasgow C.3. 
St. Leonards Street, 
MANCHESTER Bromiey-by-Bow, London E.3, BIRMINGHAM 
Ambrose Street, West Gorton, Stirling Road, Shirley, 
Manchester 12. Birmin gham. 
Smee's 119/58 





A typical example 

of the type of work 

accom plished on 
this machine. 
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MORE 
POWER 


TO YOUR 
ELBOW ° 


@ 275/300 blows per 
minute. 


@ Average size of 
work 1}” bar. 


@ Adjustable stroke 
and guides. 


@ Rubber cushioned 
overhead motion. 


@ Loose Anvil Block. 


@ Separate motor 
stand available. 


For High Speed 
Precision Forging— 
the Model ‘100’ 





POWER HAMMER. 





SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK: STAFFS 


TELEPHONE— TELEGRAMS CANNOCK 2188 











sf Pp SR TRS Fy 
WBS | pike eae meen: 
4 Su pieseye ss 


“ ee 9! Lowen Freee opiblucg et se) * +5 +f 
. io o- prigo bent taet thea Dahl as aw rity 
we RU oe 
‘ , ye 
* ons Wis 
- SYN a j C U i ITs is 
‘ - tis 


wiles 


SAM KAY RUBBER CO. LTD. 
HOPE MILL - rortwooo piace - STOCKPORT 


TELEPHONE: STO 2617/8 
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MEE EMEA IOBS OWA LEVEL POTING HTH. 
GIBSON TOWERS 


Servicing of 

lighting, painting, 
window cleaning—bring 
all the 101 

overhead jobs 

within the safe 


f— — — 
a => 
os | 
ee \ 
/ ehii\ | \ 
j a+! « \ 
sheng 


own maintenance stafi—with a GIBSON 


reach of your 


tower. Saving the inconvenience and extra 
cost of outside contracts, a mobile GIBSON 
tower is rarely out of a job. Designed for 
factory use, tricycle-mounted Industrial models 
(with platform heights up to 33 ft.) are easily 
handled by one man. Other models include 
vehicle and trailer-mounted towers, and self- 


propelled types. 


You can find out the full facts / 
of GIBSON towers by writing = / 
for your copy of this leaflet. hs 





Manufacturers : 


JOHN GIBSON & SON LTD. 


Edinburgh 6 





Jameson Place ~- Leith - 


Distributors 
BERESFORD ATKINSON LTD., Hough House, Manchester 1o. 
MUNICIPAL SUPPLIES LTD., z Robert Street, Adelphi, London. 
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Regulating /Stop 
GLOBE VALVES 
FITTED WITH 


‘V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Steel 
for Pressures up 
to 900 P.S.I. and 
800° F. 


WRITE FOR CATALOGUE TO::— 
THE BRITISH STEAM SPECIALTIES LTD. 





























FLEET STREET 
LEICESTER 
Ca semndinell 
OVERHEAD TRAVELLERS + ELECTRIC GOLIATH 
: MARSHALL : 
< . ' ” 
“| >: FLEMING =: |: 
9 
~ ¥ e va 
” 


CRANES 


‘e) 
U 
o DELLBURN WORKS MOTHERWELL:SCOTLAND 
al 
L 








Telephone: Motherwell 50 Telegrams : “Deliburn” Motherwell 

















OCO STEAM ELECTRIC GOLIATH TRAVELLE 





ps 
m 
> 
Oo 
R 











ENGINEER 37 


Type DS 
smaller 
lighter 
cheaper 





4, 4, 4,and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
on all A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motor and final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 





geared NECO GEARED MOTORS LTO 
motors ~ nae foe + iy pata 





Subsidiary of Normand Electrical Company Limited 











WITH THE 


Fork Lift Trucks, Road 


Rollers, Earth moving 


equipment etc. Our 


illustrations show some of 
the varied applications to 
which the Brockhouse 
Industrial Torque 


Converter has been used. 


Some of the leading manufacturers 
who are using the Brockhouse In- 
dustrial Torque Converters in their 
equipment : 

W. E. Bray & Co. Ltd., Conveyancer 
Fork Trucks Ltd., Coventry Climax 
Engines Ltd., Eddison Plant Ltd., 
David Brown Industries Ltd., Merton 
Engineering Litd.. Davey, Paxman & 
Co. Ltd., Ruston-Bucyrus Ltd., F. E. 
Weatherill Ltd., Hunslet Engine Co. 
Lid., Ford Motor Co. Lid 


BROCKHOUSE 
TORQUE CONVERTER 








INDUSTRIAL 










May we have the opportunity 


of studying your problem ? 


Write for details and literature 





Developed and made by 


BROCKHOUSE 


ENGINEERING LTD. 


VICTORIA WORKS WEST BROMWICH 


Telephone: Wednesbury 0243 
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A need 1s met 


POWER STATIONS Cleveland have 
played their part in meeting Britain’s 
need for more electrical energy. The 
huge steel frames have been fabricated 
at top speed with highly developed 
welding techniques. Members are 
produced up to 95 ft. long and 42 tons 
in weight, with a tolerance in length, 
twist or bow not exceeding ¢ inch. 


RAILWAYS Movement of merchandise 
and people becomes yearly a greater 
task. Cleveland are helping not only 
with the construction of new bridges, 
but the re-construction and repair of 
old bridges. 


DEEP FOUNDATIONS Necessity and not 
the ease of engineering dictates where 
many structures must be sited. So deep 
foundations are needed. Cleveland 
have wide experience all over the world 
and can be relied on to appreciate 
difficulties and find sound solutions. 





As new needs occur, so new problems arise. Cleveland welcomes 
the chance of assisting in their solution. Excellent facilities 
are available for design, detailing, fabrication and construction. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 
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A new release of War Surplus 2 
ANGLE MEASURING | 

E 
E 


CLINOMETERS 


This precision Clinometer is of the 
sliding bubble type and the clearly 
engraved scale is divided 0-90 degrees 
in one degree divisions. Angles can 
be read instantly to an accuracy of 14 DAYS 
one degree, and interpolated to FREE TRIAL 
fifteen minutes. Invaluable for set- 

ting angles for milling and shaping, and for jigs, etc. Solid brass construction, 


base length 8”, weight 2!bs. Offered at fraction of POST 
a cost, in perfect condition 27/ 6 FREE 


CHARLES FRANK 


67-75 SALTMARKET~: GLASGOW, C.! 
‘Phone: Beli 2106/7 "Grams: BINOCAM, Glasgow 
INSTRUMENT MAKERS ANDO DEALERS SINCE 1907 
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the shaping of 
things to come 


The machining of complicated shapes from high-tensile steels and 
high-strength alloys requires the specialised experience which we 
have acquired in our work on large components for many notable 
aircraft. Our engineering and jig and tool design departments 
use advanced techniques, and are capable of dealing direct 
with your design section. We offer our experience and skill 


to ALL who require fine accuracy in high-strength metals. 


A.1.D. and A.R.B. approved 





C.j.C. DEVELOPMENTS (PORTSMOUTH) LIMITED 


FITZHERBERT ROAD : FARLINGTON PORTSMOUTH Tel. Cosham 76437-8-9 Telex 











June 20, 1958 THE ENGINEER 39 
-—_ 


TWIN SADDLE HIGH PRESSURE 
HOSE CONNECTIONS 



























When specifying high pressure hose units 
consider the following advantages of Ermeto 
Twin-Saddle end fittings: 





1 Easy to fit-only two spanners required. 

2 Positively re-usable. Can be used time after time. 

3 No need to strip rubber from hose-end. 

4 Robust design: will stand any amount of hard wear. 
5 Will hold higher pressures than the hose itself. 

6 Available in single units up to 60 ft. long. 





Ermeto high pressure fiexibie hose units can be 
supplied for hydraulic, steam, and chemical uses. 
Further particulars and prices gladly sent on request. 





Every job, from a single unit fabricated in our shops 
to an extensive erection on some remote site, is built 
to the same high standard of quality—a standard 
that is never relaxed. For your next contract 
specify Steelwork by the Lanarkshire Welding 


Co. Ltd. 


Zh. 
Kameninetiive 


WELDING CO LTD. 
EST. 1919 


WISHAW LANARKSHIRE Telephone: MOTHERWELL 1071 
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| AERIAL PHOTOGRAPHY 


A photograph of your Factory Site taken 
from the Air is a powerful asset in any 
} ADVERTISING CAMPAIGN 
Also future plans and recent developments 
| can be discussed by Directors 
WITHOUT ACTUALLY VISITING THE SITE 


», AIRVIEWS LTD ,.. 























vw ad MANCHESTER AIRPORT "ee 
Hid Manchester 22 v 
GATLEY 5502 





Also PERSONAL CHARTER AIRCRAFT AVAILABLE up to /0 seats 
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We Guarantee 





fal 


134 to 14 per cent 
CO, with Sheil smoke 


number 4 or less. 





r sSsPRine Ss 
F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 


Schieldrop «o..1 
"Phone: Rochdale 4692/3. ‘Grams: Recoil, Rochdale. cwsi88 


STOTFOLD, BEDS. Tel. 414 (3 lines) 
BMJ 

























PICKLING PLANT 


A typical arrangement of Keebush Fume Extraction Chimneys fitted 
to a tube pickling plant. The plant includes an acid recovery 
section which is housed in the building shown in the foreground. 


Also shown are bulk sulphuric acid storage tanks. 


For further details of complete pickling plant and 
processes please write to : 
KESTNER EVAPORATOR 

AND ENGINEERING CO. LTD., 


5 Grosvenor Gardens, London, S.W.1 


Se ee Dee SE 


% We are exhibiting at the 


; " 


Chemical and Petroleum 
Engineering Exhibition 
Olympia, June 18-28, Stand No. 10 
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NON - FERROUS 


CASTINGS 
Of Crety Type - 












 cwemican E 


| PETROLEUM 
ENGINEERING 
EXHIBITION 


No matter whether your requirements are for 
a few castings weighing up to 2 tons or more, 
or for repetition batches, we can meet all your 
requirements for quality, price and delivery. 

We cast in all usual alloys including phosphor 
bronze, gun metal, aluminium bronze and 
manganese bronze, ‘‘Monel'’ metal etc. Send 
us your enquiries. 












ers 


18-28 JUNE 13958 


OLYMPIA 


CHARLES CARR LTD. 
poroting THE MON-FERREOUS CASTING CO. (B'HAM) LTD 
GROVE LANE - SMETHWICK 40 — BIRMINGHAM 
TEL: SMETHWICK 1231-2-3 


- begins with Newalls 
¢ 


LL OVER THE COUNTRY our contracting staffs, working from 

8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow... 
a chemical works in South Wales... an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials—Newalls 
insulation specialities, which are manufactured to cover ail 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 


19 GREAT WINCHESTER ST. EC 2 LONDON WALL 6714-5 








Railway Roof Tanks a speciality 


General Steel Plate Fabrications, Constructional Steelwork, 
Electric & Acetylene Welding, Profile Cutting, Pressed Steel Gutters 


SPECIALISTS ALSO IN GALVANIZING 


supplements and transcends designs and specifications. 

Good thermai insulation is an investment—that’s why so 
many organisations, large and small, turn to Newalls for 
technical advice and consultation. 


Where there’s a problem of INSULATION 


there’s a job for 


eEWAalls 





NEWALLS INSULATION CO.LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 


BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 











Joseph Ash & Son Ltd 


REA STREET SOUTH BIRMINGHAM, 5 
Grams: TANKS, B’HAM Phone: MIDLAND 2441 
London Office: 225, Westminster Bridge Road, London, $.E.|. Phone: WATerloo 46862 
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Controlled 
Lubrication is z 
good for you... 


42 


Dresel 
Engines 


Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. | The advantages of centralised systems for bearing lubrication are fully appreciated 


NEWBURY, BERKS | as an aid to production. Enots comprehensive range of lubrication equipment is 

















. .. and certainly very good for prolonging the life of your machinery. 





adaptable to every industry and is indeed saving time, money and effort in the 


modern factory by reducing the number of breakdowns, eliminating costly repairs 


and adding years of service to the machine. 


«Send WOW! OE 
LOCOMOTIVES §& * “ 6 ee 

| Send now for these fully informative booklets | ~ | LUBRICATING 

| 





© Desi Beil 
® cee ag eter want which are free on request. Ask for them by GUNS 
* Locomotives for all purposes. number :— 
: Flame eee and Battery OS 955.  ‘‘One Shot’’ Lubricating System. 
. king. (ete caacorang 1S 952. **Benston’’ Lubricating System. ps 
© Series of Constant Horse Power LGN 254. Lubricating Guns and Nipples, and — 
e Dual Fluidrive Locomotives CF 154. Cutting Oil and Coolant Fittings. | 
@ for ALL DUTIES. Leading manufacturers in the textile, printing, 
HUDSWELL CLARKE machine tool and engineering trades stan- 
9 dardize on ENOTS Lubricating Equipment. 
| 


& COMPANY LIMITED 


Railway Foundry, Leeds 
LONDON OFFICE: | 
120/182 Victoria Street, S.W.1 | 

| 


TELEPHONE - 
Vietoria 6786 


LUBRIGATING EQUIPMENT 


BENTON & STONE LTD ~- ASTON BROOK STREET - BIRMINGHAM 6 - ENGLAND 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddie Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLE N, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 














SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND eile built for the 
. : ne” she ee ND GOVERNMENT, FOR ROCKHAMPTON 
Phone :—Paisiey 4121. Tele. Add. —**Phcenix, Paisley. Dredgi ity : 1,000 cubic oi 
London Agents: Mesars. Nye & Menzies, Léd., Cape! House, 62, New Broad St., E.0.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
“Phome—London Wol! 4846 to a height of 16 feet. 
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TRADE + 
MANAGING DIRECTOR DAVID C.¥Y. HIGGS, AML 
oo MARK 
BIRMINGHAM 6 ENGLAND 





SINGLE PHASE CAPACITOR START MOTORS 
DELIVERY EX STOCK—COMPETITIVE PRICES 


GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE WORLD 
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HALL MARKS 
FINE STEELS 


Consistent high quality during many generations 
of manufacturing has secured a reputation as hall- 
marks of fine steels for the various brands produced 
by Samuel Osborn & Co., Limited. 

Production methods, blending traditional skill with 
modern technology, ensure that these high-speed 
tool, alloy, manganese, stainless and heat-resisting 


steels will satisfy the most exacting standards. 





Trp ¥ CORPORATE Map, 0 stl 
AN emg W 


GRantep 18>? 


<te™ 


‘« TROPIC - 


FINE STEELMAKERS - STEELFOUNDERS - ENGINEERS’ TOOLMAKERS 


PAMUEL OSBORN Qa 6ULTCMIT EOD 


7 & Ee ee a ee 
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Manufactured by 


KAY & CO. 


BLACKHORSE STREET 


Tel: Bolton 197 


THE 


u akon¢ 


HIGH PRESSURE 
FITTINGS AND VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 


(PROMPT CELIVERY ) 


New simplified design incorporating the 
highly efficient “Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 





up to 10,000 Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 


(Engineers) LTD. 
BOLTON LANCS. 
Grams : Supakone Bolton 
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Change to 
ROCKWELL 


HELICAL 
CLAMPS 


BRITISH PATENT 







ALL SIZES 
DELIVERED 
EX-STOCK 


Why waste time building up 
rickety, makeshift clamps with 
anything that’s handy? Get 
on the phone today and ask 
for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple quick 
and positive mounting, with 
negligible clamp projection 
over work piece. Each clamp 
is a complete unit, with no 
parts to lose. 


+ GIVING PRICes 
cenrtt ca T OETAILS 


aa _TO0AY: / 





WELSH HARP, EDGWARE RD., LONDON, W.W.2. TEL. GLADSTONE 0035 





ALSO AT GIRMINGHAM-TEL: SPRINGFIELD 1154/5 - STOCKPORT-TEL: STOCKPORT 3241 GLASGOW -TEL, MERAYLEE 2622 
$.C.$ 











STEPHENS 





BIRMINGHAM 4 


BELTING COMPANY LTD. 
SNOW HILL 


NORTHERN OFFICE AND WORKS: IRA STEPHENS LTD. Ashton-under-Lyne, Lancs. 


** CONSISTENTLY 
SATISFACTORY SERVICE” 














The conversion of this Bentley & Jackson 
Beater from lineshaft to short-centre drive is 
proving well worthwhile. A 30 h.p. motor 
with 103” x 9” motor pulley running at 725 
r.p.m. to a 48” x 12” Beater pulley at 158 r.p.m. 
with centre distance of 44” is used. The belt 
being still in good condition after two years’ 
consistently satisfactory service, the Directors 
specify Miraclo for all similar machines. 





Write today for this 12- 

page colour —— 
0. 100 which tells 

- HOW TO DESIGN 

A ‘MIRACLO DRIVE. 


$. 72 
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GRAVEL 


PUMPS 





TELEPHONE 3146 





44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. 


TAUNTON, ENGLAND 


GRAMS : EASTWALD, TAUNTON 




















BOLTS, NUTS, SPECIAL FASTENINGS 





foi! 


Whatever your fastening problem. 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 


a bolf 





JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 
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The Mettexture Process 


REPAIR AND MAINTENANCE 
FOR FACTORY 


FLOORS and ROADS 


A revolutionary method of 
repairing concrete floors and 
roads in factories with the 
minimum of inconvenience. 
* 
The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 


* 













Concrete floor section prepared by The Mettexture 
Process to or ggg a new topping. The remarkable 
bondi m ible by this 
process \ cabin very thin toppings 
to be used with economy and 
complete assurance. 








Ht PAYS to know about” * 


The Mettasture Proces 
THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, !!, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 
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FORGED STEEL PIPE FITTINGS 


Screwed A.P.1I., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 







C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


om FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 





WALTER SLINGSBY 


& CO. LTD. 
RAILWAY WORKS, KEIGHLEY 


‘Phone: 3749 “Malleable Keighley.” 





‘Grams: 
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PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal “‘ U" type packing 
rings. Handling damage and Inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Haliprene Patent Fluid seals are impervious te the 
action of hydraulic fluids. 
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OLOFIELS WORKS HAMPTON BIDOLESER - Tel: Belecey 2186 (8 Nees) 
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Manufacturers of... 
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GUEST KEEN IRON & STEEL 


BLOOMS BILLETS 
SLABS SECTIONS 
COLLIERY ARCHES - PIT PROPS 
ROOFING BARS + LIGHT RAILS 


SLEEPERS and HAMMERLOCK STRUTS 


¢ PIG IRON 


BASIC 
HEMATITE 


FERROUS 


° CASTINGS 
NON FERROUS 


GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telephone: Cardiff 33151 


Telegrams: ‘* Billets, Cardiff ’’ 





48 THE ENGINEER June 20, 1958 








The logical advance in MAG! 






























OLD WAY 
Threaded studs were 
f =a = spot welded (or in- 
EOSSEAXEEFERnnd’D\NOnkbinkkiiknhnb’n’b&b&o&nb bb hhh hhh ae POSS serted if die-cast) to the 
zy J eS } nameplate. To hold this 
=, in position, washers and 








nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications. 





THE SALTER WAY 


Studs are cast in with 
the nameplate, and the 
Fixes are simply pushed 
7. - on, even on blind appli- 
ns cations. The whole is 
“W'' FIXES ON STUDS a firmly retained with an 
even spring tension. 
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save material—reduce assembly time 





operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve your 


When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, and 
eliminate expensive threading and machining problems. 





NEATER - MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it. Faeohee ARC’ 
‘ 


Circlips €) Fasteners Retainers 
Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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LARGE DEFLECTIONS | 


for Wide Range of Loads 


Cushymounts, based on wide and intensive experience of 
vibration insulation, provide the large deflections essential 
for the successful isolation of low-frequency vibration from 
heavy machinery. A single Cushymount supports as much 
as five tons and can be adjusted to give any required 
deflection up to }” for loads of one to five tons. 


Integral Buffering 


Cushymounts give the designer a complete mounting 
system. Despite their unusually high deflections no 
separate buffers or control links are needed, as movement 
in vertical and horizontal planes is limited to a pre- 
determined amount by positive means incorporated in 
the mountings. Cushymounts are, therefore, ideally suited 
to diesel locomotive engines and large generators for 
use on ships. 


The illustrations on the right are: top, a Crossley 
generating set on three Cushymounts at the Dounreay 
Atomic Energy Establishment. Centre : ‘ English Electric’ 
4-cylinder diesel alternator on six Cushymounts and 
below: one of the three Cushymounts supporting the 
power unit on the Metropolitan-Vickers Bo-Bo locomotives 
for Eire. 
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‘New HIGH PRESSURE HOSES 


Following the success of their hoses, Lockheed- The hoses are suitable for pressures ranging 
Avery announce a new range, available with from 300-lbs. per sq. in. for 2” bore hose to 
single and double wire braid, with a number of 4050-Ibs. per sq. in. for 4” bore hose. 
important features. End-fittings are of steel, with hexagonal sleeves 
These hoses are backed by more than 20 years which expedite fitting, and are re-usable. 

of experience in a wide range of industrial and When desired, swaged-on end-fittings can be 
aircraft hose applications, often in conjunction supplied for hoses up to 2” bore. 

with other equipment made by the AP group. 90° elbows and 45° bends are available. 


FOUR DIFFERENT LININGS FEATURES 


These new hoses types 77-99 have the advantage that they 
can be supplied with any one of these four linings: Re-usable steel end fittings 
NITRILE : NATURAL RUBBER ;: BUTYL : NEOPRENE for strength and convenience 


A list of compounds, with the lining recommended, can be supplied on Hexagon sleeves for ease 
request. The longest length of hose obtainable remains at approximately of assembly 

30 ft. for hoses of 3” bore and over, and approximately 15 ft. for hoses 
of 4” and }” bore. Within these limits any desired length of hose assembly 
can be supplied. 


Cadmium plated for corrosion 
resistance 


Choice of four linings 
Elbows and bends available 


Wire braiding gives great 
safety. 
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Regd. Trade Mark: Lockheed 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


(Bi 


THREE STANDARD 
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Stand 3e Grand Hall 
CHEMICAL 
AND 
PETROLEUM 
ENGINEERING 
EXHIBITION 


Olympia 


London 
18-28 June 







Whessoe are showing the latest developments 
in liquid and gas storage, remote level and 
temperature indication of storage tank contents, 

solvent recovery, gas treatment and heat transfer. 





STEEL PLATE ENGINEERS TO THE OIL, 
CHEMICAL, GAS AND 
NUCLEAR POWER INDUSTRIES 


Whessoe Limited, Darlington Co. Durham. London, 25 Victoria St. S W! 
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in $ to 4° thick Mild Steel 


PRESSURE VESSELS 





CYCLONES 
BEDPLATES 





THAMES R° BARKING, ESSEX 


TELEPHONE: RiPpleway 3011-2 


WELDED STEEL PLATEWORK | 













ALBION 


Ratchet and 
Revolution Counters 


PATENTED 





There is an “ALBION” ratchet or revolution 

counter for every application. Fit your machines 

with chese efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F. CARTER &CO.LTD. 


BOLTON 3, ENGLAND 


Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS, LTON 





j 
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Presses with 
inbuilt Dependability 





PRESS TYPE OC.10 , MFA4 , UFA6 | LN.24 ) YV.34 — 
“RATING: TONS 750-7 300 ~=~| 400 | 650 + +| 41500 

A selection from "CRANK DIA. ins. et ae Te ee 

the range of "BETWEEN SIDES ins. | TSt 63 109; 109; 1305 
STROKE ins. 10 14 16 24 34 

C.W. double- SLIDE Fto Bx RtoLins. 30x68; 42x54 54x99} | 63x99 | 70x 120 

cronk presses BED Fto BxRtoL ins. 36x72 60x61 | 60x 108 | 716x108 =| 70x 129 
CUSHION: TONS 28 50 81 101 150 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 17 Victoria Street, $.W.1. Telephone: ABBey 6693 

















SOCKET 
SCREWS 


10,000,000 IN STOCK 
ALL SIZES 


® ORDER NOW @ 


PLEASE WRITE FOR OUR 
MONTHLY STOCK LISTS. 


PERFORATED METALS | FQ» 








Telephone: West Bromwich 1931 (5 lines) 





GEORGE H. ALEXANDER MACHINERY LTD. 


“Socket Screw Division” 


GUNS LANE - WEST BROMWICH - STAFFS 


SdSOduld TIY 











Telegrams: “ Viking, West Bromwich "’ HA YLE, CORNWALL Tel. Hayle 3213 

















Serving transport and Industry 


CLYDE-BOOTH 


Crane 


Clyde 74 ton Level Luffing Cranes at work on 
the Manchester Ship Canal. 
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CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co , 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone : Pudsey 3168 (6 lines) Telephone : Holytown 412 (6 lines) 


Telegrams : “ Cranes," Rodley. Telegrams : ** Clyde,”” Motherwell. 












Salient Features of 
Clyde-Booth Design... 


GEARS & BEARINGS 

Designed for long life and quiet operation and made from 
high grade materials, Clyde-Booth gears and bearings have 
these advantages : 


a 





Zs ws vst sts w& 





Pinions solid with shafts ensures concentricity and 
eliminates keys. 


Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminates 
deflection. 


Gear tooth velocities kept low. 


Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 


Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintaia 
correct alignment. 
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Mixing ig my business| 


in fact, 1 do nothing else. I'm an expert. I’m needed around your works. 











You might think ‘What do I want a concrete mixer for’, but ask your 


maintenance men, They'll bless the day you decided to spend £84 to 


lighten their labours and helped them to do a lot more in the same 
THE 
PARKER ‘ MINI-GIANT ’ 
MIXER 


Mixed capacity 2 cu. ft. 
greg dame o 
p. petr ine or 
electric motor. On metal 
wheels £84. On pneu- 
matic tyres £86. With 
brakes for fast towing 
£113. Immediate de- 
livery on cash, hire pur- 
chase or Credit Sale 
terms. The chain of 
Parker Service Depots 
looks after users’ inter- 
ests over the country. 


time. I can keep three men busy barrowing and laying and 
all those odd concreting and plastering jobs will get done with a 


* double-shovel’. I can save you my cost in 






no time at all and ease the lives of 
all concerned. If you are not yet 


convinced write for publication M.I. 





Makes short wort of amatl work in barge work [ 


FREDERICK PARKER LIMITED, Viaduct Works, Leicester. Phones: Leicester 62531 (7 lines) 
LONDON: Stafford House, Norfolk Street, W.C.2. Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 








Ermeto 


high pressure 
forged steel 


gate valves 





ERMETO Gate Valves are recommended for 

use with a wide variety of fluids at pressures up to 

2,000 p.s.i. They are fitted with ERMETO High 

Pressure Joint end connections to suit N.B. pipe 

sizes from 4" to 14’. 

Particulars of full technical details and 
prices gladly sent on request. 


ERMETO. VALVES AND COUPLINGS 


BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS. 
Telephone: Maidenhead 5100 (10 lines) 
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% 
GET OUR TEETH INTO (7 


All over the world gears .X 

are to be found with teeth 

cut by us. 

thousands every year and AU RO RA 


we can cut teeth for you 


too. 


Our technical representatives 
piconets a 








GEARS 














‘i sed l 
will be pleased to call anc @ GEARS OF EVERY DESCRIPTION 


discuss your requirements. 


@ COLLIERY GEARING A SPECIALITY 


AURORA GEARING CO. (WILMOT NORTH) LTD., EOMUND RD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 











Waste Heat Kecovery Plant 
Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 





SPINNING our spPeciALity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 


POWER PRESSWORK 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS 


Swinton Street, King’s Cross, London, W.C.! 
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GREY IRON 
ALUMINIOM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 





also 
DIE CASTINGS 
IN ALUMINIUM : 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


G ENGINEERING 
C0.covner) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TiPton 2545 (3 lines) 











THE 
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Chemical workers stay fit and fresh with Spiratube ventilation—either 
pressure or exhaust. No need to fabricate unwieldy, permanent 
ducting at every fume source. Spiratube can be installed quickly and 


easily and moved from vat to vat, or room to room, as 
required. Light, tough, flexible, retractable (*It’s easily 
carried) Spiratube is the new, versatile ducting with a 
hundred applications in industry. An illustrated technical 
brochure gives you all the facts and figures. Send for 


your copy today. 


*Spiratotes - simple carrying frames - 
enable one man to handle 75 feet of 8" 
ducting easily. 


FLEXIBLE DUCTING LIMITED 
103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 

















all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 





For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer 
Standard Sizes 4” —3” B.S.P. 

Special Sizes & Designs up to 6” B.S.P. 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone 1 LEAMINGTON SPA 8111/2 
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Hobson 


Skill and experience in engineering has long been successfully 











applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 


regarding projects to which our wide experience can usefully 


be applied. 





TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 
Hydraulic Variable Speed Drives 






H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
















58 THE ENGINEER June 20, 1958 


A sturdy, compact frequency meter 


Measures from 5 c/s to 100 kc/s 


by 


Accurate to = 1% at full scale deflection 





BTH Transistor frequency meter J.T.2A 
fitted with optical pick-up. 





Maxine USE OF germanium diodes, transistors, and silicon Zener diodes, 
the BTH frequency meter achieves a very high order of accuracy independent 
of waveform. The meter is available as a portable multi-range instrument 
either for mains or battery operation. Alternatively, single or multiple sub- 
assembly units can be applied for rack, panel, or console mounting. 

The meter can be applied to the remote indication, recording, or control 
of speed or frequency. 


EASILY ADAPTED FOR SPEED MEASUREMENT 


Attachment of a BTH transistor optical pick-up, as illustrated, enables the 
meter to be used for measuring the speed of rotating shafts (r.p.m.) or conveyor 
belts (f.p.m.). This pick-up is simple and inexpensive. 


Please write for further details 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED : RUGBY : ENGLAND 
an A.E.1. Company A 5225 
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MONEY CAN BE SAVED IN BUILDING — 


Here is a positive way proved by architects, consulting engineers and builders 


USE BISON PLANK COMPOSITE FLOORS... 


They are thinner than insitu. Bison Plank Composite Floors can be combined with 
Conduits and other services can be housed in the Consulting Engineers’ designs with any frame—steel 
structural topping, thus saving thickness and cost of or reinforced concrete—and are suitable for beamless 


screed. floor construction. They are particularly advantageous 
Reduced floor thickness reduces the quantity of all with Bison Precast Concrete Frames. 


vertical components. os ey 
Erection time is reduced, thus helping to earlier An illustrated booklet giving full design characteristics is 
completion. available on request. 


5 [ S ON floors, beams and precast frame structures 


SPEED AND STRENGTH sas sii jochilnesisanelinbsasasiommaulnwdiciediniteasambieviadiaammduaponnsindpia 














CONCRETE LIMITED are the largest structural precast concrete manufacturers in the world 


CONCRETE LiMiTED Green Lane, Hounslow, Middlesex Hounslow 2323 and Dovehouse Fields, Lichfield, Staffs. Lichfield 3555 

London Sales Office: 16 Northumberland Avenue, w.c.2 Whitehall 5504 

CONCRETE (NORTHERN) LIMITED Stourton, Leeds 10 Leeds 75421 Manchester Office: 40 King Street West, Manchester 3 Blackfriars 5676 

CONCRETE (SCOTLAND) LimtreD Elmbank Street, Glasgow C.2 City 3292 CON 115 












WET or dry, whatever your methods of preparation or finishing you 
are not making the, best use of labour and plant «until you have tried 
E.A.C. “shaped-grain’ flexible abrasives. The extra cut and life 
obtainable from £.4.c. belts, discs and sheets is often surprising. 
This is no accident. It comes from designing abrasives to suit 
operation and machine as well as material; and from advanced 
manufacturing techniques. For example, a new {100,000 coating 
plant recently built by £.4.c. incorporates such features as electro- 





static application of abrasive grains and automatic control of 





thickness, temperature and humidity. 


















) We will gladly send specifications, prices or samples of the 

| most efficient abrasive for any operation in your industry. 
WET BELT GRINDING IG — — | 

The popularity of this new rapid 

method of producing accurate surfaces t d b i 

is largely due to the introduction of coa € a ras ves 

E.A.C. electro-coated waterproof abras- | ; 

ives. Unlike dry band facing, the seo LIMIT ED} (oor we) | 

effectiveness of which is limited by heat 











ENGLISH ABRASIVES CORPORATION LTD 


a | 












generated, the modern wet belt is Marsh Lane, Tottenham, London N.17 Tel: TOTtenham 5057 
capable of extremely rapid, cool stock : ; 2 : 
removal. It is suitable for flat and curved Subsidiary Companies THOS. GOLDSWORTHY & SONS LTD 
surfaces on all metals, plastics, glass, THE HELVETIA ABRASIVES CO. LTD 
ceramics. 
LONDON ABRASIVES LTD 
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UNIVERSAL’ 


the last word in fork truck progress 
by 


Coventry Climax now introduces a complete 
new series of fork lift trucks, new from the 
ground up—the ‘UNIVERSAL’ — inte- 
grating diesel— petrol, L.P.G. or electric 
power in one basic design utilising the same 
main component parts for drive axle, 
steering axle, mast, etc., in 2,000, 3,000 and 
4,000 Ib. capacity models, with resulting 
benefits in truck value and operating 
economy. 




















PET? HR @ EK 





&£&EB G 


2,000 Ib., 3,000 Ib., 4,000 Ib. capacities 


DIESEL/PETROL/ELECTRIC 


& LPG 


power —in one basic design 
COVENTRY CLIMAX ENGINES LTD. (Dept. E), COVENTRY. 
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DESIGN IN ENGINEERING 


How very few lecturers on engineering subjects have 
any ideas to put across! Plenty of lecturers can put 
across the technical facts; and to their brother tech- 
nologists those facts can prove absorbingly interesting. 
But usually if any attempt is made at all to express an 
idea, it is of very little value and easily derivable anyway 
from the technical facts. Because, therefore, in delivering 
the Lord Westwood Memorial Lecture, before the 
Institution of Engineering Designers, Mr. Hugh Clausen 
had a real message to convey the whole character of the 
event was decidedly different from the usual. We reprint 
extracts from the lecture on another page. Mr. 
Clausen believes that the importance of design and of 
designers in engineering is insufficiently recognised and 
he links up the failure of our times to give sufficient 
respect to designers with its apparent inability to appre- 
ciate the cultural values and effects of engineering upon 
our civilisation. 

It is as astonishing to us as it clearly is to Mr. Clausen 
that our generation seems “ to have specifically excluded 
engineering matters from what is known as culture or the 
arts.” Moreover, amongst highly industrialised nations 
we are almost alone in doing so. In the United States, 
for example, few people have any doubt about the nature 
of the roots of their civilisation. Their lives, it is well 
recognised, are constantly influenced by engineering 
advances. In Germany it is much the same. To be able 
to place the abbreviation Dr.-Ing. before one’s name 
is to ensure that one will be respectfully regarded by the 
community. But, peculiarly, in the very country which 
was the cradle of modern engineering, that technology 
is not highly regarded. Those who claim in this country 
to be leaders in culture and in appreciation of the arts 
only too often have very little knowledge of science and 
none at all of technology. Pure science, of course, 
though incomprehensible, is regarded by them as 
respectable. But there is deemed to be something 
artisan and rough about technology. This failure to 
appreciate that all our modern habits of living and 
many of our ways of thinking are founded upon the 
existence of engineering products and hence upon the 
existence of people creative enough to design them, 
makes itself evident sometimes in odd ways. For example, 
we call a certain museum in South Kensington, London, 
the “‘Science Museum.” It is unquestionably a mis- 
nomer. For it is in fact predominantly a museum of 
applied science and would therefore be termed in any 
other country a museum of technology. Again, that 
museum is almost blind to the cultural effects of the 
objects it puts on view. It sticks to technicalities. If 
you want to study culture it seems to say, then you should 
cross the road and enter the Victoria and Albert Museum. 
The Americans make no such mistake. In such a museum 
as that at Chicago, the message is preached to the visitor 
that his whole life is dependent on the work of engineers ; 
that this is indeed the culture of the twentieth century. 


Nor have the Germans any doubts. Their learned societies 
are almost as ready to discuss the cultural values of 
engineering as its technical values. And the Russians, 
to judge by their pavilion at Brussels, have almost 
overlooked that there are cultural values in anything but 
technology ! 

In Hugh Clausen’s view, this country is now producing 
fewer good designers than it should. He insists that it 
is the fault of industry because there is too little technical 
representation on higher management and the creative 
aspect of design has been granted too little attention. 
For our part, we feel less depressed than Mr. Clausen. 
Yet he is not without support. Lord Hives, for example, 
insisted in a paper he presented before the Institution 
of Production Engineers and from which Mr. Clausen 
quotes, that research, development and testing are all 
more “ glamorous ”’ to university graduates than design ; 
and that industry is largely responsible through giving 
insufficient encouragement to create first-class designers. 
But have not the universities some responsibility, too ? 
At least one contributor to our columns (we recall an 
article by Ewen M‘Ewen some years ago) has pointed 
out that university engineering courses ought surely to 
offer more encouragement to undergraduates to develop 
the creative qualities so necessary in a designer. 


A LAGGING NETWORK 


Too frequently for our comfort, we hear the complaint 
that the telephone service in this country lags technically 
behind what is provided elsewhere, or behind what it is 
thought fitting that a leading industrial nation should 
by now enjoy. Yet the Postmaster-General publishes his 
pride in the efforts of the G.P.O. to automatise telephony 
still further, and at least the appearance of reduced charges 
to the user has been achieved in certain instances : this, 
in a nationalised industry, is an accomplishment too rare 
for us to disregard it, and proper praise should not be 
withheld. Yet, among those countries that possess more 
than 25,000 telephones apiece, the United Kingdom ranks 
second in the number of instruments installed and thirty- 


fourth in the attainment of automatic operation. Switzer- 


land has automatised her service to the extent of 99-6 per 
cent, the Netherlands 96-1 per cent, Venezuela manages 94 
per cent, and Austria 87-7 per cent. But in the country that 
led the industrial revolution the proportion is only 78-2 
per cent. No wonder that the telephone is less popular 
here than abroad, for the deficiencies of the human 
links are only too well known. To quote the annual report 
of the Telecommunication Engineering and Manufacturing 
Association, “ there is plenty of room for expansion, and 
indeed much slack to be taken up before we can claim our 
rightful place in the hierarchy of telephone users.” The 
report goes on to suggest that “ our rightful place ” was 
lost because of “ the intense efforts in other directions 
we were called upon to make during two world wars,” 
but it does so on a page where the proportion of automatic 
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services in the two Germanies is given as 96 and 92-2 per 
cent respectively ! 

The chairman of the T.E.M.A., Sir Thomas Eades, 
sums up the situation neatly in his foreword to the 
report. Telephonically speaking, he says, the year 
1957-58 was very eventful, for technical co-operation 
between the G.P.O. and the industry continued, and a 
start was made on a process that should end in the 
possibility of dialled connection between any two points 
in the country. But, as Sir Thomas goes on to complain, 
the reduction of about £5,000,000 in the Post Office esti- 
mates for 1958-59, to be followed a year later by a reduc- 
tion of £10,000,000, falls hardly on a service that must 
be planned so many years ahead. We sympathise when he 
pleads that the telephone network should be among the 
last of public enterprises to be cut. 


THE STATE OF THE RIVER TYNE 


Most rivers in their tidal reaches are exempt from the 
provisions of the River Pollution Act. The state of one 
such tidal reach—that of the River Tyne—was described 
on Wednesday by Dr. T. L. J. Coxon, the Medical Officer 
of Health of the Tyne Port Health Authority, in a 
paper entitled “‘ River Pollution in Tidal Waters,” which 
he presented at a meeting of the Royal Society of Health 
in South Shields. Dr. Coxon’s comments are frank and 
outspoken, but the objective, scientific presentation of 
the condition of the river which he gives, makes an even 
more forceful impression than his comments on it, just 
though they are. Here are some of the facts which he 
gives. Over a distance of 12 miles there are 300 sewage 
outfalls into the river, where sewage is discharged without 
any form of treatment ; the total quantity of crude 
sewage thus discharged in a year is given as 10,000 million 
gallons. The Tyne Improvement Commission keeps a 
30ft channel dredged for navigation, and removes about 
26,000 tons of sludge by dredging each year ; a consider- 
able amount of this sludge is sedimented sewage. Massive 
disturbance of sludge under the prevailing anaerobic 
conditions, such as by the propellers of vessels manceuvring 
alongside Newcastle Quay, occasions most nauseating 
conditions. No fish at all can live in the lower Tyne, and 
medical opinion holds that broncho-pneumonia or 
intestinal infection is a greater risk than drowning to 
anyone who falls in the river ! 

Dr. Coxon points out that “ these are ideal conditions 
which, given appropriate weather, are capable of causing 
widespread disease.” Yet so far no epidemic has occurred. 
The effect of a grossly polluted river on the health of the 
surrounding population is very difficult to assess, he con- 
siders, but he seems to be of the opinion that Tynesiders 
have had good luck up to the present. He also affirms that 
there is a hard core of influential opinion on Tyneside 
opposed to financial outlay on the scale needed to remedy 
pollution of the river, and there is danger that a partial 
scheme might be adopted as a “* face saver.” 

Although Dr. Coxon’s paper confines itself to the Tyne, 
it is, of course, evident that similar conditions prevail in 
many other estuaries. Recent researches into pollution 
in the Thames have shown anaerobic conditions at 
London Bridge. Thus, considerable capital outlay is 
called for at other estuaries as well as Tyneside. But such 
expense is likely to prove fairly modest in relation to the 
total rates levied in the areas concerned. The benefits 
of a clean and wholesome river are not readily expressible 
on a balance sheet, but are nevertheless real and desirable. 
In an age of constantly improving conditions in industry 
and social life and of increasing command over natural 


phenomena and resources, the dirty habits which are part 
of the traditions we inherited from the industrial revolution 
should surely be made as obsolete as other social blights 
of that period have become. 


ISLAND ENTERPRISE 


A tomato, we understand, is composed very largely of 
water. Guernsey exports about 50,000 tons of tomatoes 
to this country every year. They are grown largely in 
heated “‘ vineries” by modern, intensive, methods of 
cultivation, yielding high crops and, of course, using a 
great deal of water. The island is fortunate in the extent 
of its well-water supplies, but these, apparently, are now 
stretched to a point where serious droughts, such as have 
occurred seven times in the past 118 years, would be, in 
the words of the president of the Guernsey Water Board, 
“a catastrophe that could reduce us to the level of Malta, 
after centuries of independence having to go cap in hand 
to the Home Government to get us out of troubles that 
came upon us through our own lack of foresight.” 

The novel solution now being considered is to evaporate 
sea-water to augment the supply, as described on page 901 
of our last issue. We have become accustomed to hearing 
of enormous evaporators installed in the desert oilfield 
states of the Middle East (the alternative plant operating 
by electro-dialysis is at present economically competitive 
only for brackish water). We are also aware that a half- 
million gallons a day distillation plant, supplied by G. and 
J. Weir, Ltd., has just started operation in the island of 
Aruba (offshore from Venezuela), and that other similar 
plants providing power as well as fresh water are in course 
of installation elsewhere in the West Indies and Caribbean. 
But one so nearhome is much more startling. Thelesson to 
be learned from it may be equally near to us. Many water 
supply concerns on the mainland are coming nearer to the 
situation in which the Guernsey Water Board finds itself, 
and if industrial and economic activity continues to 
increase, the experience gained by erecting and operating 
this plant may be of value, therefore, to other water under- 
takings. The economics of the plant will certainly be 
studied with interest by all concerned with water supply. 


JUMPING TO CONCLUSIONS 


In our issue of May 23 we described briefly some infer- 
ences from recent work with the Harwell apparatus known 
as “ ZETA.” A more detailed account of the matter has 
now been published in Nature, and Sir John Cockcroft 
has spoken a few reassuring words for those who seem to 
be lapsing into despondency as swiftly as they soared 
earlier into prophecies of the millennium. One of the 
difficulties of work under a spotlight is that every twist 
and turn is not only visible, but is actually focused upon 
by every surrounding eye. The researchers at Harwell 
have been embarrassingly lionised by a largely uncom- 
prehending public for a single step in a long programme 
of work, and it would be a pity for them now to suffer 
criticism because their successful experiment has been 
shown in one respect to hold less dramatic implications 
than was at first thought. 

As we have already explained in our columns, it has now 
been demonstrated that most of the neutrons produced 
from nuclear fusions in “ ZETA” are not the product 
of thermonuclear reactions : they arise principally from 
the encounters of 20 keV deuterons with much less 
energetic deuterons. It was difficult at first to distinguish 
between the different ways in which neutrons are born in 
“ZETA,” and it is understandable that in the first flush 
of enthusiasm Sir John Cockcroft should have felt so 
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nearly certain of the thermonuclear origin of these 
neutrons. It should be noted, however, that in the paper 
by Thonemann, Butt, Carruthers, et a/, the men working 
on the project, no more was claimed than that the nuclear 
reaction rates observed were not inconsistent with what 
was expected from a fusion process. The major achieve- 
ment reported was the relatively lasting stability of the 
pinch in the torus. In fact, the discovery that the neutrons 
so far observed were not conceived thermonuclearly 
does not reduce the significance of the work done. The 
yield of thermonuclearly born neutrons cannot in any 
case be large at this stage in the development of the 
apparatus, and whether they are present in a more or less 
minute quantity is not very important. 

An extraordinarily interesting piece of fundamental 
research has taken about seven years to reach a point 
at which certain unexpected results have been obtained ; 
a torus designed to attain about 1,000,000 deg. Cent. has 
reached five times that temperature, and energetic 
deuterons have been found to arise from unknown 
sources. What can be less surprising than that such 
surprises should occur ? Else why the need for experi- 
mental research ? We deplore any withdrawal of reason- 
able confidence in what is being done now at Harwell, 
and we do not share in the disappointment that has been 
expressed in more mercurial quarters. 


WOMEN AS ENGINEERS 

There has just been issued as a pamphlet a report on 
“Women in Engineering.” It is the report of a committee 
set up under the auspices of the Manchester College of 
Science and Technology to inquire into the employment 
of women scientists and technologists in the engineering 
industry. The inquiry was restricted to the Greater 
Manchester area and all the major engineering firms in 
the area received questionnaires and about one-half 
replied. It is not surprising to us, and we doubt whether 
it has proved surprising to the committee, that the report 
turns out to be of rather little value. For the truth is 
that there are very few engineering firms in this country 
which have sufficient experience of employing or training 
women graduates to be able to make any informed 
comment about the matter. That, far from unexpected, 
fact is, of course, brought out in the report. The other 
fact brought out in the report is consequential. Opinions 
range from that which is frankly sceptical of the value 
of women engineers to that which holds there to be no 
substantial difference between the professional usefulness 
of men and women. The comments and conclusions 
with which the report ends thus seem to us to be founded 
on wholly insufficient grounds. Nevertheless, they also 
seem to us to be far the most valuable paragraphs in 
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the report. For whereas those firms which replied to 
the questionnaire almost invariably expressed a wholly 
male opinion, the female sex was strongly represented 
on the committee and is in those comments and con- 
clusions therefore able to express some female opinions. 
Men, even after they have married them, tend to think of 
women as tender plants. Thus firms lacking experience 
of the employment of women engineers tend to assume 
that their usefulness would be restricted, that they could 
not undertake “ heavy” work or “ dirty” work or be 
placed alongside and compete with men, much less be 
put in charge of men and so on. In fact, and signi- 
ficantly, the only firm with extensive experience of training 
women finds them to be entirely satisfactory apprentices, 
undergoing precisely the same course as men and not 
turning a hair at any part of it! Pertinently, the very last 
paragraph of the report, perhaps written personally by 
Miss Anne G. Shaw, who headed the committee, opens 
with the sentence “ There remains the outstanding ques- 
tion whether, in fact, young women want to embark on 
careers in engineering.” Do they ? For if they do we 
very much doubt whether any merely male idea that the 
training experience for some branch of engineering 
makes it unsuitable for women will have the slightest 
influence. 


A RAILWAY CONVERSION OPPORTUNITY ? 


One of the more obvious things for the Railway Con- 
version League to press for is the conversion of abandoned 
railway lines into roads. For thereby a practical test 
would become possible of its ideas, which have led to so 
much discussion in our correspondence columns. The 
news that the railway formerly known as the Midland 
and Great Northern Joint Line (see page 938) is to 
be closed down suggests, therefore, that immediate 
action should be taken. Unfortunately, however, 
the line is for the most part not very suitable for 
conversion. Of its route mile length of 180 miles only 
65 miles, we understand, are double track, not all in one 
piece. Nevertheless, consideration should surely be given 
to the conversion of lengths with sufficient widths to 
become roads. Is the British Transport Commission the 
appropriate body to study whether conversion would be 
practicable and worth while ; or should the Ministry 
study that matter ? At least, an opportunity is provided 
for the League to make its presence felt and, should con- 
version be deemed reasonable, it should prove possible to 
determine some facts about costs of conversion and 
traffic-carrying capacity thereafter. As the correspon- 
dence in our columns has shown, actual experimental 
data are so lacking that there is little for those with open 
minds to bite upon. 





“* AN IcE-MAKING MACHINE” 


“ The following is a description of an ice-making machine, the 
invention of Mr. Harrison, of Geelong, Victoria. It has produced ice 
at the rate of from 5,000 Ib. to 6,000 Ib. per day ; and, when per- 
manently fixed and regularly worked, it is expected that the inventor's 
estimate of 8,000 Ib. to 10,000 Ib. of ice per day will be accomplished. 
The refrigeration is produced by the evaporation of ether in a vacuum ; 
and the peculiarity of the invention consists in the arrangements for 
evaporating the ether at a low temperature, and condensing it at a 
higher, precisely the reverse of ordinary ty gene geen The 
ether is contained in air-tight vessels, relieved from the pressure of the 
atmosphere. The cylinder in the centre of the apparatus is fitted with 
valves, so that each stroke of the piston withdraws a quantity of ether 

from the left-hand vessels, and forces it into a 
vessel on the right-hand. 
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_ “Where the vapour is raised an intense cold is produced ; where 
it is condensed, a corresponding degree of heat is evolved. The ether, 
after resuming the | state, returns by a self-regulating valve to the 
evaporating vessel, and the process thus continues uninterruptedly, 
without requiring any attention, and without the slightest waste of 
material. , as the pressure inside the vessels is less than the 
outside atmospheric pressure, it is an impossibility that any ether can 
escape. The eva ing vessel is simply a tubular boiler. This is 
not a misnomer, for the ether actually boils in it at a temperature (if 
required) 50 deg. below the freezing point. The cold produced is 
utilised by means of a stream of salt water, which does not itself freeze 
at the temperature required for ice-making but carries the cold to the 
vessels containing the fresh water for conversion into ice. This 

of the apparatus consists of a trough 20 feet in length, fitted with 61 
freezing moulds, over the outside surfaces of which the cold salt water 
circulates in a continued stream,” 
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Reactor Irradiation Techniques 


We reproduce here, in a slightly abridged form, a paper read by B. S. Hickman* at 

the Symposium on the Peaceful Uses of Atomic Energy, recently held in Sydney, 

Australia. The author deals with the problems encountered in precise investiga- 

tions of neutron irradiation of materials. Various experimental techniques which 

have been developed to overcome these problems are described with particular 

reference to techniques which could be used in the Australian Atomic Energy 
Commission’s research reactor “ Hifar.”’ 


HE ever-increasing demands of reactor 
design engineers for materials which will 
withstand high doses of irradiation under 
extreme conditions means that irradiation 
damage investigations must now play an 
extremely important part in any atomic 
energy programme. Of equal importance in 
this field is basic research, not only to obtain 
data on the mechanisms of irradiation 
damage, but to assist in a better understand- 
ing of the physics of the solid state. 
With the commissioning of the Australian 


The fast flux in these facilities is not 
sufficiently high for some work on non-fissile 
materials where high neutron doses with 
energy greater than | MeV are required. In 
these cases a neutron “ converter’ must be 
used ; this generally consists of a hollow 
fuel element. Fission in the fuel enhances 
the fast flux in the centre at the expense of 
the thermal flux. 

In “ Hifar,” it is hoped that some hollow 
fuel elements with a 2in diameter central 
thimble will replace some of the standard 
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Heat is produced in materials by several 
processes other than fission : 

(i) Capture « heating due to (n, «) reactions. 

(ii) Capture y heating due to (n, «) 
reactions. 

(iii) y-heating due to exposure to the pile 
y flux. 

(iv) Radioactive decay heating. 

(v) Heating due to fast neutron scattering. 

The relative importance of these effects 
varies between different materials—for 
instance, for light materials such as carbon or 
beryllium the heating due to fast neutron 
scattering is predominant. Knowing the 
pile neutron and y flux, heating due to these 
effects can be calculated. Experimental 
measurements have been made in the U.K. 
reactor, “Dido” (which is identical to 
“ Hifar ’’) and the expected heat production 
in various materials in several positions in 
“ Hifar ”’ are given in Table II. 

With very highly rated experimental 
reactors, such as the United States Atomic 
Energy Commission’s Engineering Test 
Reactor in Idaho, this heat production can 
be as high as 50W per gramme in the core. 




















Atomic Energy Commission’s research fuel boxes to provide a fast neutron irradiation Taste I—Heat Production in Various Non-Fissile 
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developed for similar reactors overseas. 

Irradiation damage investigations can be 
divided broadly into two types on the basis 
of techniques used and difficulties encoun- 
tered. 

Investigations on Fissile Materials —This 
includes small-scale investigations on fuel 
element materials and the testing of full-scale 
prototype fuel elements in complex “ loops.” 
The latter type of investigation will be men- 
tioned only briefly, although the problems 
encountered are generally the same as for 
the small-scale work. 

Investigations on Non-Fissile Materials.— 
Because of the lower heat generation and 
generally lower hazards associated with this 
type of experiment, the techniques used are 
often simpler than in the fissile material 
experiments. 


FACILITIES AVAILABLE 


The types of facility available for the 
insertion of experiments vary considerably 
with the type of reactor. In “ Hifar” the 
facilities consist of horizontal and vertical 
thimbles which are situated either in the 
heavy water moderator adjacent to the fuel 
elements, or in the graphite reflector. These 
facilities, together with the neutron fluxes 
available, are shown in Table I; the fast 
fluxes given in the last column are very 
approximate. In the designation, the number 
refers to the diameter of the hole, the V to 
vertical holes, and the H to horizontal holes. 


* Australian Atomic Energy Commission Research Establish- 
ment. 





the reactor and by the limited amount of 
space usually available outside the pile 
shield in the immediate vicinity of the experi- 
mental hole. This limitation becomes par- 
ticularly serious when in-pile measurements, 
such as the rate of strain in a creep test, must 
be made. 

A major problem encountered in the design 
of experiments is that of removing the heat 
generated by various processes in the sample 
and associated apparatus while allowing 
control of the temperature in the specimen. 
Heat production in fissile materials by fission 
is given approximately by : 


__ G2yV 
“3-1 x10" 
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where 


¢=mean flux in sample. 
=,=macroscopic cross section for fission. 
V=volume of sample. 


This heat production can reach very high 
levels, e.g., 44kW per gramme of U®* in a 
flux of 10'*. Accurate determination of the 
mean flux in a specimen for this calculation 
is difficult. The undisturbed flux in the 
experimental thimbles is reduced by absorp- 
tion in the sample and apparatus and 
by streaming along the thimble. Several 
empirical methods (Lewis, 1954) have been 
used for estimating the flux depression, 
but the results are not accurate, particularly 
for strong absorbers, e.g., highly enriched 
fuel samples. 


Tasie |—Irradiation Facilities in “* Hifar”’ 























Removal of heat generated by any of the 
above processes can be accomplished in 
several ways : 

(i) Direct insertion of the experiment into 
the main reactor coolant stream (gas or 
water). The disadvantage of the method is 
that any escape of activity from the experi- 
ment could contaminate the whole of the 
reactor circuit. 

(ii) For low heat outputs, the experiment 
can be suspended in an experimental thimble, 
conduction and convection to the main 
coolant being used to remove the heat. 

(iii) Forced cooling using a liquid or gas 
circuit distinct from the main reactor circuit. 
This system can vary in complexity up to a 
full-scale fuel element testing loop when the 
coolant would be the same as in the reactor 
system being investigated. Gas, high- 
pressure water, liquid metal and organic 
liquid in-pile loops have all been operated 
in various reactors overseas (see, for instance, 
Martinec, 1957, and Francis, 1955). For 
simpler experiments gas or water cooling at 
low pressures can generally be used. If a 
guaranteed cooling circuit is required (i.e. if 
cooling of the experiment during reactor 
operation is essential to the safety of the 
reactor), adequate instrumentation must be 
provided to trip the reactor if the supply 
fails, and a standby supply should be 
provided. - 


TEMPERATURE CONTROL 


Materials must often be irradiated at 
elevated temperatures, and use can be made 
of the various forms of nuclear heating to 
attain these temperatures. A thermal barrier 





Designation Number | Position Peak aay | fast . 
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a RS 2 ‘ high temperature gas cooled reactor. For 
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highly rated samples, it is usually necessary 
to provide a greater heat transfer area at the 
gas gap than the specimen surface area, or 
the width of the gas gap becomes prohibitively 
small. This greater transfer area may be 
accomplished by immersion of the samples 
in liquid sodium or sodium potassium alloy. 
The above methods have two limitations : 

(i) Uncertainties in calculation of the heat 
output mean that the desired temperature 
cannot be obtained with an accuracy of 
better than +20 per cent. 

(ii) Variations in neutron flux in the experi- 
ment due to reactor control arm movement 
and the insertion and removal of other 
absorbers in the vicinity, e.g., other experi- 
ments, will result in a variation in the 
specimen temperature over the irradiation 
period. 

For high temperature irradiation of samples 
with low heat output, these disadvantages can 
be overcome to a certain extent by the use of 
radiation cooling across a wide gas gap of low 
conductivity, in which conduction and con- 
vection can be neglected. This method has 
the advantage that the temperature varies as 
the fourth root of the heat output, and hence 
is not very sensitive to changes in heat output 
or inaccuracies in calculation. 

If more precise temperature control is 
required, some form of auxiliary heating 
must be used. In its simplest form, this 
consists of a resistance winding of small heat 
output compared with the nuclear heating. 
The thermal barrier is chosen so that the 
specimen temperature with nuclear heating 
alone would be somewhat lower than the 
desired temperature. The auxiliary heating 
is then used to raise the temperature to the 
required level, and to cater for variations in 
the nuclear heating during irradiation. 

This method, however, results in tempera- 
ture cycling at reactor shut-downs. In some 
cases, ¢.g., irradiation of uranium metal, this 
may be undesirable because the thermal 
cycling will itself produce damage which 
could over-ride any irradiation effects. In 
this case, greater auxiliary heating must be 
applied, not only to control the temperature 
during irradiation but also to maintain the 
temperature during shut-downs. 

An apparatus of this type was developed at 
the Atomic Energy Research Establishment at 
Harwell, by the author, for irradiation of 
small samples of fuels (up to lcm in diameter 
by 2cm long) with a heat output of SOOW. 
The main problem in design of this rig was to 
provide a path to conduct the fission heat 
away during operation, but at the same time 
to incorporate sufficient auxiliary heating in 
the very small space available to maintain 
the temperature at reactor shut-downs. 

The specimen was immersed in liquid 
sodium in a double-walled stainless steel can, 
which was a push fit in a finned zirconium 
furnace former. This was surrounded by a 
zirconium tube, which was separated from a 
water cooled aluminium jacket by a helium- 
filled gas gap. Nichrome furnace windings of 
800W-1000W rating were supported between 
the zirconium fins by ceramic supports. 
During fission, the heat was conducted down 
the zirconium fins and across the gas gap. 
On shut-down, a controller increased the 
furnace input to maintain the required 
temperature. 

To cope with rapid reactor shut-downs a 
fast response furnace controller was required. 
After investigating several systems, a mag- 
netic amplifier operated from a potentio- 
metric recorder controller was adopted. The 
system has been found to work very satis- 
factorily, and even at “ scram” shut-downs, 
when the pile power is reduced to a low value 
in a few seconds, temperature cycles of only 
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10-20 deg. Cent. were observed, and samples 
could be irradiated at controlled temperatures 
in the range 400-800 deg. Cent. 

For basic investigations of irradiation 
damage in metals where some induced 
changes anneal out at ordinary pile tempera- 
tures (50-150 deg. Cent.), it is often desirable 
to carry out the irradiation at reduced tem- 
peratures. Irradiations at liquid nitrogen 
temperatures have been carried out by 
A.E.R.E., Harwell, in “ Bepo,” and by Oak 
Ridge National Laboratories in their X10 
reactor, and recently Oak Ridge have 
developed a helium cryostat for irradiation at 
temperatures down to 20 deg. K. (Coltman 
et alia, 1957). Nuclear heating in these 
reactors is low—of the order of a few milli- 
watts per gramme. However, it is considered 
that the problems involved in carrying out 
these experiments in “ Hifar,”’ whilst more 
difficult than the above cases, due to the 
higher heating, are not insurmountable. 


MATERIALS OF CONSTRUCTION 


There are three main limitations on the 
use of materials for irradiation apparatus : 

Neutron Absorption.—Excessive neutron 
absorption in the apparatus will not only 
reduce the effective flux in the sample, but 
also will reduce the excess reactivity available 
in the reactor. Wherever possible, materials 
with a low neutron capture cross section 
should be used in the construction of appara- 
tus, but this requirement has to be related 
to their suitability in other respects, e.g., 
Strength at elevated temperatures. Alumi- 
nium and magnesium are useful for low 
temperature work. For higher temperatures, 
hafnium-free zirconium can be used, but it 
is in limited supply and must be protected 
from oxidisation, and often stainless steels or 
Nimonic alloys must be used for part of the 
assemblies. 

Induced Activity.—To facilitate handling of 
the experiment after irradiation and to 
reduce the problems of disposal of the 
assemblies, the induced activity in the 
apparatus should be kept to a minimum. 
Even very small quantities of some materials 
with high capture cross sections and medium 
to long half-lives, e.g., cobalt and tantalum, 
can result in high induced activities. For 
this reason, alloys should be chosen with 
care, and wherever possible high purity grades 
of metals, e.g., aluminium, should be used. 
For instance, cobalt impurities in the nickel 
in stainless steel account for a large pro- 
portion of the long-lived activity induced in 
stainless steel, and special low-cobalt stainless 
steels are now being manufactured in the 
U.S.A. for use in reactors. 

Stability Under Irradiation.—Generally, the 
only limitation this places on the use of 
materials is on those plastics and organic 
materials which are unstable under irradia- 
tion. This is particularly important in the 
case of insulating materials, and pure 
ceramics should be used for this purpose. 

In some special cases, other factors must be 
considered, e.g. : 

(i) The change under irradiation in the 
brittle-ductile transition temperature of a 
steel used in a high pressure water loop may 
cause failure of the pressure shell. 

(ii) The large change in dimensions of 
graphite precludes the use of this material 
where close tolerances must be maintained. 


SAFETY 


Safety of the research reactor is of prime 
importance at all times, and the designs of 
all experiments must incorporate precautions 
against every foreseeable hazard. Any 
materials likely to lead to a hazard must be 
adequately contained, e.g., liquid sodium and 
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quantities of fission products are generally 
contained inside a double-walled can. Any 
conditions likely to endanger the reactor or 
the operating personnel must be adequately 
covered by instrumentation, and may need 
to be wired into alarms, and sometimes into 
the reactor trip circuit. To minimise the 
reactor trips which cause loss of operating 
time, the number of circuits tied with the 
reactor trip circuit should be kept to the 
absolute minimum consistent with safety. 

The need for complete reliability in these 
circuits, and indeed for all equipment asso- 
ciated with in-pile experiments, cannot be 
over-emphasised. The problem is often 
made more difficult because non-standard 
components have to be used, and also because 
standard components are often found to 
have insufficient reliability for use in this 
work. Hence, it is essential that all com- 
ponents should be thoroughly tested before 
use, and that the completed assemblies should 
be tested, as far as possible, before insertion 
in the reactor. 

It should always be borne in mind that the 
irradiated apparatus will have to be handled 
remotely after irradiation, both during 
removal from the reactor and during removal 
and examination of the samples. Hence, the 
design should include all possible features 
which will allow easy handling and dis- 
mantling by remotely operated tongs or 
manipulators. 


FLUX MEASURZMENT 


It is usually desirable that the integrated 
flux which an irradiated sample has received 
should be known fairly accurately. This can 
be obtained in three ways : 

(i) Calculation based on a knowledge of 
the undisturbed flux in the irradiation posi- 
tion before insertion of the experiment. As 
mentioned earlier, this is not very satisfactory 
owing to variations in the flux over a period 
of time with movement of control arms and 
changes in the loading of the reactor, and to 
uncertainties in the calculation of the flux 
depression caused by the experiment. 

(ii) Analysis of the irradiated samples. In 
the case of fissile material this is easily 
carried out, using gamma-spectrometric tech- 
niques to measure the quantities of some 
fission products whose yields are known 
fairly accurately. The method can also be 
used for non-fissile samples by measuring 
induced activities or the quantity of a par- 
ticular isotope produced by the irradiation. 

(iii) Use of a suitable flux monitor placed 
adjacent to the sample. For thermal flux 
measurements cobalt in the form of wire can 
be used—the induced Cog) activity being 
measured after irradiation. Sometimes in 
order to obtain an easily handled sample of 
low activity, the cobalt is diluted by disper- 
sion in another material, e.g., high purity 
aluminium. 

For monitoring fast flux, no really suitable 
technique has been developed. The reaction 
S**(n, p)P%*, which has a threshold of about 
1 MeV, has been used (Martin, 1956), the 
activity of the beta emitting P* being 
measured. However, the short half life 
(14-3 days) of the P®? means that the induced 
activity approaches saturation after a few 
weeks’ irradiation and is not suitabie for 
longer irradiations. 

The fast fission reaction which occurs in 
U** at neutron energies greater than 0-6 MeV 
is another possibility which is being investi- 
gated. The monitor must be shielded from 
thermal neutrons by a suitable material, e.g., 
cadmium or boron, to prevent interference by 
thermal fission of U™* or Pu®®. 

Care must be exercised in the placing of 
the monitor with respect to the specimen. 
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Ideally, the monitor should actually be 
inserted in the specimen, but often this is not 
possible and an uncertainty is introduced if 
the monitor is placed adjacent to the speci- 
men, because it is not known to what extent 
the flux at the monitor is affected by the 
flux depression due to the sample. 
TEMPERATURE MEASUREMENT 
Thermocouples have been found quite 
satisfactory for temperature measurement 
provided suitable insulating materials are 
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used—mineral-insulated couples such as 
“ Pyrotenax” are the most satisfactory. 
There is no evidence that the neutron flux 
affects the characteristics of the thermo- 
couples in any way. 
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Engineering Design 


By HUGH CLAUSEN, O.B.E., LS.O., B.Sc. (Eng.) 


Below we publish extracts from the Lord Westwood Memorial Lecture, delivered 

to the Institution of Engineering Designers on June 12. The author stresses that 

engineering is as much part of the culture of this age as anything else, and that our 

tendency to exclude it makes us the poorer. He insists also that the art of engineer- 
ing, particularly the art of design, is being relatively neglected. 


ENGINEERING DesiGN—THE UNSEEN BASIS 
OF Our CIVILISATION 


NGINEERING— in the broad sense—is 

the foundation of all industries and most 
human activities. Wherever one starts, 
whether it be silk stockings or shipbuilding, 
microscopes or motor lorries, we are back, 
in one or two stages of dependence to the 
design of the machine tools used, the basic 
engineering on which our civilisation is 
grounded. 

Let not the man of classical or literary 
education and culture dismiss engineering 
as dry, materialistic, technical and a non- 
essential ingredient of a high civilisation. 
Leonardo da Vinci advertised himself as 
an engineer, but there is no definite line of 
demarcation between his engineering draw- 
ings and his most highly developed examples 
of what we now call Art. The one merges 
gradually into the other through a wide range 
of studies of form and pattern. 

If our present material achievements are— 
as has been stated—lacking in the higher 
human qualities, in vision, or permanent 
value, whose fault is it? Surely that of 
people of higher appreciative powers for not 
taking part in the activities concerned and 
so raising their standards. 

In a review of the Thomas Telford bi- 
centenary exhibition held by the Institution 
of Civil Engineers, I was struck by the remark 
that Telford would have been utterly puzzled 
by the debates in this age about giving 
engineers a smattering of the humanities 
in their early training to avoid the evils of 
over-specialisation. To such a man there 
could be no such issue to discuss. For him 
engineering was a particular form of expres- 
sion of the cultured man, an essential part 
of a liberal education. 

We—in our present age—for some reason 
which I, for one, completely fail to under- 
stand, seem to have specifically excluded 
engineering matters from what is known as 
culture or the arts. Our education, our 
civilisation, our culture and, what is perhaps 
even more telling, our national economy and 
prosperity, are the poorer as a direct con- 
sequence. I am fully convinced that our 
present economic difficulties—of which we 
are now only at the beginning—are due 
more to our neglect of giving proper attention 
to engineering design at an appropriate 
level in the major organisations concerned 
—government departments, industrial direc- 
torates, and professional institutions—than 
to any other single factor. 


To-day, the drawing-office in many engin- 
eering concerns seems to have been pushed 
out on to a limb, a side branch, instead of 
being in its proper place as part of the main 
trunk, with its roots seeking nourishment 
in the fields of research and its branches 
supplying the fruits of production. Drawing 
is the only medium of transfer from thought 
to material; nothing can exist unless it 
has been designed first. The place where 
quality is injected into the product is on the 
drawing board, and the instrument used for 
injecting it is a pencil. 

Lord Hives, giving the 1957 Lord Nuffield 
paper to the Institution of Production 
Engineers, said : 

“The problems of production start when 
the first lines of the design are put on paper, 
so, in my definition, the designer is a member 
of the production engineers. 

“I strongly disagree with the suggestion 
that is sometimes made that you make an 
article and develop it and then hand it over 
to another group of people to ‘ productionise ’ 
it. In the case of the particular products | 
have been connected with, this would lead 
to disastrous results. It is essential to use 
all the talent and knowledge available to 
make certain that the original designs are 
practical from a production point of view. 

“‘ It can be proved that this procedure does 
not slow up the job in any way. It means 
that a bit more thought has to be given to the 
original designs which will eventually result 
in a saving of time. I was brought up in a 
school where there was a maxim hung on 
notice boards, both in the works and in the 
offices, which said ‘Think Before, Not 
After.’ It is a simple and wise philosophy 
which is often neglected. 

“This unity of design, development and 
production is not achieved by an organisa- 
tional chart ; it has to be built in by con- 
fidence in and respect for each partner. 

“We were all influenced by the creative 
genius of the company—the late Sir Henry 
Royce. He was a great believer in doing 
your development work on the drawing 
board. He had infinite patience for detail 
and all his designs were considered from 
every point of view—production, reliability, 
stressing, &c. It followed that our best 
engineers were all designers and worked on 
the drawing board.” 

I agree absolutely with Lord Hives that 
production—or any other kind of engineering 
—starts on the drawing board and depends 
on it throughout the whole process, whether 
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as regards the product, the tools with which 
to make the product, or the tools to make 
the tools to make the product. The drawings 
are the only clear and unambiguous definition 
of what is going to be produced. I do not 
mean that the drawing board is the only place 
where attention is needed. Quality may be 
applied there but missed in the product owing 
to faulty workmanship or manufacture, 
but if quality is not inherent in the drawings 
no other activity can make up for its absence 
there. For such cases the only thing is to go 
back to the drawing board and do it better ; 
and it is here that the highest qualities of 
vision and human leadership are needed. If 
they are not there the result is inevitably 
negative and unsatisfactory. 

Our national economic prosperity depends 
almost entirely on the sale abroad of our 
manufactured goods to pay for our imports 
of food and raw materials. The dominating 
factor as to whether we can sell our goods 
is not so much a matter of our sales organisa- 
tion as whether the goods we make are what 
the customer is interested in and wants, and 
whether they represent good value for money. 
These are mainly matters of engineering 
design, either of the product itself, or of the 
tools with which to make it. 

The prosperity of countries which take 
their engineering design seriously may be 
noted. Switzerland, which, like ourselves, 
must export or die, with no raw materials 
and practically no home market for any- 
thing, owes her very strong financial position 
to the high quality of her manufactured 
products—largely a matter of good engineer- 
ing design—which they take very seriously. 
Germany, whose returning prosperity after 
the war has been a lesson to us all, is another 
example of a nation which has built up a 
strong national tradition of good engineering 
design. This, especially when associated 
with machine tool design, is a very versatile 
quality, providing the necessary basis for 
all the industrial arts of either peace or war. 
Sweden is another instance. 

In my visits to the engineering exhibition 
at Olympia last year the detachment of 
engineering from life as a whole struck me 
all over again. The typical modern products 
of engineering firms were shown, but it was 
obvious that, in contrast to the motor show, 
this was a “trade” exhibition. It was 
barely mentioned in the general press, and 
the intellectual public took little or no interest 
in it. There was no hint as to how these 
fascinating machines came into existence— 
barring the all too frequent note about 
manufacturing under licence from some 
foreign country. There was little indication 
as to the type of mind or man who does all 
the creative work and who, in creating these 
things, was—like Atlas—helping to carry the 
world on his shoulders. 

Even in the scientific and technical press 
one gets the same impression. One sees 
articles dealing with the scientific, analytical 
or experimental aspects, illustrated by for- 
mule, graphs and tables, perhaps even flow 
diagrams or key diagrams with gear ratios, 
but the next thing one sees is a photograph 
of the finished article, which tells you nothing 
—except what the thing looks like from the 
outside. Of the really difficult and important 
thing, the transformation of ideas into iron- 
mongery, there is usually not a hint. It is 
apparently inferred that these things just 
happen by themselves—that there is nothing 
of real importance in them. So little atten- 
tion has, in fact, been given to engineering 
design aspects in the past that the idea is 
quite widely spread (even among people who 
should know better, from business executives 
to university dons) that there actually is 
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nothing in them, just a routine part of the 
industrial process which is done somewhere 
by somebody who is presumably hired and 
fired like labour on the shop floor. 

Some of us have been working for many 
years trying to explain the serious conse- 
quences of our neglect of the creative aspects 
of industry. At long last, after figures were 
published of what the Russians were doing, 
we have started to take things seriously and 
the cry of the need for producing more 
scientists and technologists is heard in the 
land—just as if we were being exhorted to 
breed more prize pigs! With this kind of 
approach the result is not likely to be fruitful. 
It is not so much that more scientists are 
needed as that the average well-educated man 
should take more interest in, and know 
something about, the basis of his own 
civilisation. The analogy of our present day 
with H. G. Wells’s idea of a time machine 
future, in which a degenerate, butterfly, 
superficial race, the Eloi, lived on the unseen 
and unappreciated labours of the submerged 
Morlocks is too close to reality to be pleasant. 

It may be said—and I have heard it often 
enough—that these idealistic notions are of 
no value, that no one is in business for the 
fun of the thing. The first aim of industry is 
to make a profit, and administrative and 
managerial aspects must always dominate 
over the technical ones. This is true if one 
adds ‘“‘competent” as a qualification to 
management—if the manager understands 
his own technology ; but as far as making a 
profit is concerned, the words of Mr. Peter 
Drucker (U.S.A.) are significant. In a book 
on management he says : “ The first purpose 
of a business is to stay in business ; making a 
profit is a means to that end, not an end in 
itself.” An appropriate follow-on from this 
comes from Mr. Garner, a director of Joseph 
Lucas, Ltd., in a paper entitled “ Some 
Problems for the Manager ” (1955) in which 
he says : “‘ Managements in some industries 
must remember that their product designer 
is the most important individual in the 
organisation, in that if he fail there will be 
no business for the management to operate.” 
Of all the factors that make engineering 
products saleable, profitable, and worth- 
while displaying and advertising, good design 
—in the broad sense—is by far the most 
important. 

Sir Roy Fedden, in his recent book, says : 
“It may not always be the best policy to 
adopt the course that is best technically, but 
those responsible for policy can never form a 
right judgment without knowledge of what is 
right technically.” And this knowledge must 
be genuine first-hand knowledge, not merely 
derived from listening to other people’s 
opinions. 


COMPONENTS OF INDUSTRY—-AND THEIR 
BALANCE 


The four main parts of engineering are : 
** The Science,”’ “‘ The Art,” “‘ The Industry ” 
and “‘ The Finance (or Commerce).”. Though 
divided, they overlap and interlock. They 
are mutually interdependent. The impor- 
tance of mutual understanding of outlook 
and language between the groups needs no 
emphasis. The relative emphasis on these 
four separate parts varies very widely from 
one industry to another, and they are not 
necessarily coincident with the more familiar 
classification of research, design, production 
and sales. They are all normal human 
activities—people doing things ; and although 
a common conception among otherwise well- 
educated people is that what is called 
** technology ” is a dry, soulless, materialistic 
realm, it is, in fact, nothing of the kind. All 
human activities develop some kind of 
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philosophy or mystique about them, and 
technology—with which engineering design 
is so Closely associated that it seems barely 
possible to separate them—is, I think, best 
defined as “‘ The Philosophy of Craftsman- 
ship.” Like the latter, it always involves the 
making of, or doing, some material thing 
rather than the discussion of an idea. 

At the moment the balance between the 
four aspects of industry seems to be rather 
upset. There has been great emphasis on 
“management” and “productivity ”’— 
broadly the last two aspects—and more 
recently there has been a drive to emphasise 
the importance of the “sciences,” but a 
corresponding interest in the “ art ’°—without 
which the other aspects cannot flourish— 
has not been noticeable. The “art” does 
not seem to have attracted the attention of 
men of corresponding quality and intellectual 
power to those on the scientific, industrial or 
financial sides and this, I believe, is the main 
reason for our present economic difficulties. 
In my younger days in engineering I was 
often told: “If you want to get on in the 
world you must get away from the technical 
side and get on to the commercial side as 
soon as you can.” This was quite true. The 
“art” has not been attractive to men of 
ambition. Let us not be confused by the other 
word “ Art,”’ the one that certain people spell 
with a capital A. Any creative activity is an 
art, and engineering design is much more an 
art than a science. The distinction may not 
always be clear, but with a science it is usually 
sufficient to be able to explain and expound 
it, whereas with an art it is necessary to be 
able to actually do it. In the case of engineer- 
ing design this means not only being able to 
express ideas in words and figures, but also 
to produce precise detail drawings so that 
manufacture can proceed without hesitation 
or doubt. 


NATURE OF DeEsSIGN—ITS EXPRESSION AND 
RECORDING 


Design does not lend itself to either 
mathematical treatment or verbal expression. 
There seems to be an inevitable tendency for 
men of great intellectual power to concentrate 
on what can be expressed in literary, mathe- 
matical or symbolic terms, and to neglect 
what cannot be so expressed. This may be 
an example of the old jape about the famous 
Dr. Jowett: “ What I don’t know isn’t 
knowledge.” 

A good example of this tendency is the 
attention given by mathematicians to electro- 
magnetic theory, structures or bridges, con- 
tinuous beams and the like, and more recently 
to servo theory, that magnificent new stamp- 
ing ground for the physicists. By comparison, 
activities like forging, rolling and pressing 
processes, or (perhaps the most important of 
all) machine tool design, have been totally 
neglected by the scientist, and left to be 
practised as an art, usually at a rather lower 
intellectual level. The danger in this is not 
only the lack of balance between two equally 
important activities, but also the fact that 
any art is liable to be lost as there is no 
medium (other than the thing itself) in which 
to express the body of knowledge and skill 
involved. Even the thing itself may not carry 
the right lesson from one generation to 
another. The necessity of dealing with 
problems (which have no known written 
language) at a high intellectual level is 
certainly not less than that of other activities 
which can be effectively expressed in symbolic 
form. This seems to be an opportunity to 
call for a better balance—at all levels— 
between the science and the art of engineer- 
ing, the scientist and the designer. This is 
not with the idea of “ raising the status ” of 
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the designer, but that we might be able to 
survive as an industrial nation. 

Our whole European civilisation has 
suffered—and still suffers—from this attitude 
on the part of cultured humanity towards the 
craftsman, to whom words are almost useless 
as a medium of expression. Our standard 
educational pattern can be traced back via 
the older universities and the theological 
schools of the middle ages, to the classical 
philosophers, and particularly to Aristotle, 
who covered practically all available know- 
ledge of his time. All knowledge, that is, 
which could be expressed in words or symbols. 
He neglected, as unworthy of serious con- 
sideration, the very highly developed tech- 
nology of the time as the work of slaves, or 
at any rate beings of a lower order. This 
false attitude has continued to the present 
day. 

Once again I quote from Lord Hives’s 
paper : 

“The usual university graduate does not 
take kindly to drawing-office work; he 
looks for a more glamorous career in 
research, development, and testing. Industry 
is largely responsible ; there is not sufficient 
encouragement to create first-class designers. 
The time is past for discussing the merits 
of a classical or scientific or technological 
education. Applied science is a part of our 
life. It is in our homes and in everything 
we eat or wear, and, above all, we enjoy it. 

‘“* To meet the demand for more technically 
trained people, we shall not have achieved. 
anything if we do this by lowering the 
standards. It is necessary for the best brains 
and the brilliant scholars to take up a tech- 
nical career if we expect to maintain the 
present standard of living in this country. 
We cannot expect to compete with the U.S.A. 
and Russia in numbers, but we must do 
everything possible to compete in quality.” 


LACK OF APPRECIATION OF DESIGN—AND ITS 
RESULTS 


Science has had much attention in recent 
years ; press publicity as well as more serious 
thought. Its achievements, e.g. radar, tele- 
vision and atomic energy in various forms 
have ensured this, but I doubt whether its debt 
to engineering is fully realised and recog- 
nised. Industry, too, has had much attention 
with all the emphasis on “ productivity ! 
productivity !”’ almost ad nauseam, without 
enough thought to exactly what it was going 
to produce. Finance has had even more 
attention and dominates the whole picture. 
The art component, the creative engineering 
aspect does not seem to get its proper atten- 
tion. In this part of the activity must be 
embodied all the science and all the practical 
experience and know-how of manufacture. 
In addition, all the users’ demands must be 
fed back into it to be processed before they 
can be designed and embodied in the product. 
Th: interdependence of the four parts of 
engineering is complex and works both ways. 
Each depends on the others and each feeds 
back, or forwards, some of its own attitude 
and special point of view into the other parts. 
To be effective, executive or administrative 
authority must carry with it professional 
competence in the field in which the authority 
is exercised. 

One of the points I wish to raise is this 
question of technical representation on higher 
management, not as I have already said 
because I want to raise the status of the 
draughtsman or designer, but because uniess 
professional competence is an essential part 
of higher managements we shall no longer be 
able to compete—industrially—with other 
nations where the synthesis between the four 
aspects of engineering is better balanced. It 
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is understandable that the decision must be 
subject to the point of view of financial profit. 
Arising from this is the mistaken idea that 
this is the only consideration, and that if it is 
given a freed hand all will be well as things 
will ultimately find their own level, and skill 
and talent will be automatically rewarded. 
Unfortunately, things do not work out this 
way, or only so slowly as to be ineffective. 
The theory that higher financial management 
is all, and that creative talent can be hired and 
fired like unskilled labour, is dangerous. 
The “ Situations Vacant” columns in the 
technical press show only too clearly that 
there are just not enough able men to go 
round. The fault lies entirely with industry 
in not taking steps to select and train men 
for the future, and in offering much better 
rewards for managerial activities than for 
creative ones. 

During my whole time in the engineering 
world—well over fifty years—there has been 
a steady drift of men of ability away from the 
design and creative aspects into finance, 
administration and management. The result 
has been a (relative) decline in the quality 
of the country’s products. There has been 
no actual decline; with rare exceptions 
there has been a steady improvement all 
round. However, there are plenty of examples 
where other countries which formerly looked 
to us for guidance and example have 
improved so much faster that we now look 
to them to show us how to do it. This is 
inevitable unless the talent available is applied 
in the proper places. How very difficult it is 
to convince people who have little technical 
background or understanding that finance 
should be the servant of industry and not its 
master ! 

The Institution of Engineering Designers 
is only a small and relatively young body and 
I believe it is not regarded favourably by the 
older institutions. They seem to consider 
that its existence may not be really necessary. 
It would be true if the older bodies had shown 
a full appreciation of the basic importance 
of engineering design. This—in my view— 
they have definitely not done, and neither 
have the industries nor the educational and 
scientific bodies concerned. 

Machine tool design is basic engineering, 
the finest school and training ground. All 
other industries—and civilisation as a whole 
—depend upon it—and yet the machine tool 
industry seems to be regarded, both by itself 
and others, as just a commercial activity. 
The early work of Maudslay, Whitworth and 
others gave us a good world lead in the 
1850s, but we had already lost it by 1905. 
We now seem to be unable to catch up, and 
depend far too heavily on foreign sources 
of supply because the British equivalent does 
not exist. In spite of the fact that all our 
defence material and all industrial progress 
depends upon machine tool design, I cannot 
find evidence that, during the last hundred 
years or so, it has attracted any appreciable 
attention by such national bodies as the 
Royal Society, the university schools of 
engineering, or even the N.P.L. or D.S.LR. 
This is a pity, as it would seem to be an ideal 
national activity, one where the brains and 
skill involved are everything and the raw 
materials, by comparison, nothing. 





Prastics SHeer Cutrer.—A tool for cutting lam- 
inated plastic sheets and similar material has been 
developed from the slate and asbestos cutters made 
by the Tubela ineering Company, Ltd., Ilford, 
Essex. With this hand a small strip of material 


is removed as the jaws are closed by hand as with an 
a ae < Son, the radiused lower 
shearing provides a “ lead-out ” for the waste 
ip and it is stated that the accurately controlled 
clearance enables clear cutting to be obtained 
without damage to a veneered surface. 
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Open Days at M.E.R.L. 


No. Il—({Concluded from page 888, June 13) 
This year’s open days at the Mechanical Engineering Research Laboratory, near 
Glasgow, were held on June 4 and 5. Two new buildings, completed last year, house 
the metrology and heat projects, and the laboratories for the former are thought to 
be among the finest in the world. A DEUCE computer has just been installed, in 
the first instance mainly for the preparation of thermodynamic tables. We give 
below a brief account of some of the interesting work that is going on. 


PLASTICITY 


Influence of Hydrostatic Pressure.—In most 
metal working processes, such as extrusion, 
rolling, and wire drawing, deformation takes 
place under high hydrostatic pressure. The 
effect of hydrostatic pressure on plastic 
behaviour is being investigated by carrying 
out mechanical tests inside a pressurised 
container. Although the object of the 
work* is to obtain data on the behaviour of 
materials under high hydrostatic pressure, 
the quality of the extrusions in some of the 
more exotic materials has given rise to hope 
that a technique may be evolved for handling 
such difficult metals as beryllium. It is 
thought that a spirally-finned beryllium 
sheath for uranium fuel rods might be 
successfully extruded under high hydrostatic 
pressure, and this could be a boon for the 
designers of nuclear reactors. A supply of 
beryllium is still awaited from the U.K. 
Atomic Energy Authority. 

The method of producing high pressure is 
to intensify a relatively low pressure by apply- 
ing it to the larger end of a differential-area 
piston so causing a high pressure on the 
smaller end. Two such pieces of apparatus 
are used. The smaller of these employs 
a monobloc high-pressure chamber and 
has been operated at pressures up to 
85 tons per square inch (12,900 atmospheres). 
It has been used mainly to gain experience 
on sealing devices, plungers, high-pressure 
fluids and pressure gauges. Various seals 
have been tried as alternatives to the 
Bridgman “ unsupported area” seal which, 
whilst being perfectly leak-proof, has con- 
siderable frictional resistance. The con- 
ventional “ O ”’ ring, suitably supported by a 
metal anti-extrusion ring, seems to be most 
satisfactory. The apparatus has also been 
used for investigating the strength of thick 
cylinders, and the resistance of plates to 
bursting and penetration by high-pressure 
fluid jets. The larger apparatus has a compo- 
site high-pressure chamber with bores of 
approximately 14in diameter, and has been 
used for pressures up to 100 tons per square inch 
(15,200 atmospheres). In this chamber it is 
possible to carry out tension, compression, 
torsion and extrusion tests under a constant 
hydrostatic pressure. Mechanical tests on a 
wide variety of materials have shown that, 
in general, there is a marked increase, with 
increasing pressure, in the ductility, or the 
strain to fracture. Tension tests carried out 
at successively higher pressures show that 
with a metal like aluminium this increase 
of ductility with pressure is gradual. Tests 
with zinc, however, show that there is a 
critical pressure at which the metal displays a 
sudden transition from brittle to ductile 
behaviour. 

A compact wire-resistance gauge, wound 
on a in diameter by $in long spool, has been 
developed for measuring pressure. It has 
been calibrated up to 42 tons per square inch 
(6400 atmospheres) in a deadweight tester 

in “The Behaviour of Materials under High 


om Reported 
Hydrostatic Pressure,” Parts I and Il, by H. Ll. D. Pugh and 
D. Green, M.E.R.L. Plasticity Reports Nos. 103 and 128. 





and the resistance has been found to change 
linearly with pressure. The gauge should be 
suitable for use up to any attainable fluid 
pressure, but calibration has so far been 
limited by the deadweight testers available. 
Methods of calibration to higher pressures 
are being investigated. Electrical leads to 
the pressure gauge are taken into the con- 
tainer through hard steel conical terminals. 
These are a lapped fit in hollow conical 
ceramic insulators which are in turn a lapped 
fit in a sealing plug. 

Novel apparatus for torsion testing under 
high hydrostatic pressure has been designed. 
This comprises essentially either an electro- 
magnetic or motor drive, a reduction gearbox, 
the specimen and a load cell. The whole 
apparatus is only 8in long and fits inside a 
ldin diameter pressure chamber. Load and 
torque measuring gauges are made by bond- 
ing foil strain gauges to thin-walled formers 
and measuring their change of resistance. 

Castor oil, glycerine and pentane are the 
working fluids used, as normal hydraulic 
oils tend to freeze at room temperature under 
pressures of the order of 30 tons per square 
inch (4600 atmospheres). 

Behaviour Under Combined Stress.—The 
basic curve used to illustrate the plastic 
behaviour of a material under stress is that of 
Stress against strain in a simple tensile test. 
This curve represents but one of a number 
of states of stress and it is not possible to 
predict the stress-strain characteristic for 
complex stressing from the simple tensile 
test. To study the behaviour of materials 
under these more general conditions it is 
necessary to be able to apply a controlled 
combined stress system to the material. 
Three-dimensional stressing is impracticable 
but a general two-dimensional stress system 
can be obtained by subjecting a thin-walled 
tubular specimen to tension, torsion and 
internal pressure. 

A testing machine on these lines has been 
five years in development, and is believed to 
be unique in the world. The loads are 
applied by three independent hydraulic 
systems which can be controlled with sufficient 
accuracy to give the small increments of 
stress which are necessary when plastic flow 
has started. Stresses are determined from 
pressure gauge readings in the case of the 
tension and internal pressure components, 
and by mercury or electronic manometers in 
the case of the torsion component. Strain 
measurements are made on two extenso- 
meters. One of these uses a photographic 
technique: from the film record the axial 
and shear strains can be calculated. The 
other extensometer measures the change in 
external diameter of the tubular specimen 
by means of a cylindrical condenser plate 
around it. The change in capacitance due 
to the change in specimen diameter can be 
balanced by an external condenser in a 
bridge network and the diametral change 
calculated. All stresses and strains are 
calculated for the current specimen dimen- 
sions, and a complete stress and strain 
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history can be kept throughout any test 
programme. 

The tests being undertaken have several 
objectives : (1) To determine which of the 
theories of plastic stress-strain relations best 
fits the experimental facts. (2) To finda satisfac- 
tory definition of equivalent stress and strain 
with which to represent plastic stress/strain 
relations for all types of loading. If this 
were known it would be possible to predict 
how a material would behave plastically for 
any mode of stressing, providing a simple 
tensile test had been made. (3) To study the 
effect of prestrain,on the yield locus. 

The investigation is at present confined to 
copper, but it is hoped to study the more 
exotic materials now required for nuclear 
engineering—for example, beryllium, nio- 
bium, vanadium and zirconium. The criteria 
of failure for brittle materials are also pro- 
posed for examination. 

Accelerated Creep of Uranium.—The 
accelerated (or “pseudo-”) creep rate of 
a-uranium after neutron irradiation or 
thermal cycling has been investigated theo- 
retically using conventional plasticity mathe- 
matics at the crystal level. Under neutron 
irradiation, single crystals of «-uranium grow 
preferentially in one direction, contract in 
another, and remain unchanged in a third, 
the total volume remaining constant. In a 
polycrystalline aggregate this tendency to pre- 
ferred growth would result in elastic stresses 
being set up initially and, as irradiation 
proceeded, more and more grains would be 
stressed to the yield point, the plastic strains 
nullifying the growth strains. Eventually, 
all the grains would be stressed to the yield 
point. Material in this condition subjected 
to a stress in one direction, e.g. due to a load 
or the weight of the a-uranium, has been 
considered using conventional plasticity 
theory. The relationship obtained was the 
same as that given by Cottrell and Roberts,t 
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where the growth strain-rate ¢ due to an 
applied stress o is given in terms of the growth 
rate é of a single crystal and the yield 
strength oy. 

The same theory could be applied to the 
deformation of «-uranium under load when 
subjected to thermal cycling. The threshold 
at which pseudo-creep occurs (due to internal 
stresses induced by the anisotropic coefficients 
of thermal expansion) is determined. 

Cold Extrusion Under Impact.—It has 
been suggested that the impact associated 
with certain presses influences the be- 
haviour of the metal during extrusion. 
The presses differ from others only in their 
ram-displacement/time characteristic and 
ram velocity at contact. These factors affect 
the rate of strain and temperature rise in 
the deforming metal. Their influence on the 
behaviour of metals in the extrusion process 
has been investigated at M.E.R.L. by carrying 
out tests in a variable-speed, 150-ton crank- 
press capable of single-stroke action. The 
crankshaft, fitted with an eccentric adjustable 
collar and connecting-rod, gives any required 
stroke from 3in to 12in. A slide motor 
gives a 6in variation in daylight and an 
overload plate is provided. The ram stroke, 
extrusion load, slug temperature and time 
are simultaneously recorded on film. 

The effects of extrusion ratio, ram speed, 
lubrication, die geometry, slug length-to- 
diameter ratio and shape relative to the 
chamber bore, are being studied using 
chemical lead, 99-5 per cent pure aluminium, 
copper, 70/30 brass, titanium, sintered nio- 


+ A. H. Cottrell and A. C. Roberts, “Creep of a-Uranium 
During Irradiation with Neutrons,” Phil. Mag., 1956, page 711. 
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bium, and various carbon- and low-alloy 
steels. The implications: of increasing the 
ram speed are not fully understood, and the 
rise in temperature within the slugs is being 
studied. With ram contact speeds of 16in 
per second increases of 20 deg. Cent. have 
been detected immediately on impact and 
increases of 250 deg. Cent. have been 
measured during the final stages of extrusion 
of aluminium and copper. These tempera- 
tures occur at specific points within the slug 
and are not mean temperatures. 

Since products are extensively used in 
the “‘ as-extruded”’ condition their mech- 
anical properties are being examined. Pre- 
liminary results suggest that, for large 
reductions, the working of the slug prior to 
extrusion has relatively little influence on 
theultimate hardness. Thedegree of reduction 
has a different effect on the hardness of the 
outer and inner parts of copper and brass 
products. The surfaces of rods and bores 
of tubular containers are heavily worked 
after only small reductions, but there is 
little change in hardness as the reduction is 
increased from 19 to 84 per cent. Along the 
axis of the rod, however, the hardness 
increases as the reduction increases: the 
hardness becomes constant along the axis 
of the product and across its section at a 
reduction of 75 per cent. The tests are being 
extended to include high-speed extrusion 
in a cam plastometer. In this machine the 
tam-displacement/time characteristic can take 
any form governed by the cam profile, and 
ram speeds up to 70in per second are possible. 

Extrusion at Room Temperature and Above. 
—Tests have been made with two-aperture 
dies of various sizes and entry profiles. Lead 
slugs of 2in diameter and lengths up to Sin 
have been extruded into rods through 
different combinations of dies. A study has 
been made of the incremental flow through 
such a die arrangement by interrupting the 
progress of the ram momentarily at intervals 
throughout the test. The die edge marked a 
“ ring” on each rod, thus giving the incre- 
mental length of rod passed through each 
aperture. Results showed that if the length- 
diameter ratio of the slug was greater than 
unity, three phases of flow were present. In 
the first phase, flow was unbalanced, the metal 
flowing almost exclusively through the larger 
aperture. Balanced flow occurred during 
the second phase, and in the final phase 
unsteady conditions again developed, the 
metal flowing faster through the smaller 
aperture. This work is to be extended to the 
cold extrusion of tee and angle sections. 

The extrusion of 99-5 per cent pure alu- 
minium and an aluminium alloy (DTD 363) 
at temperatures from 20 deg. to 500 deg. Cent. 
is the subject of a recent report on experi- 
mental work confined to the direct extrusion 
of lin diameter slugs through plain sharp- 
edged dies. Whilst the object was to deter- 
mine the relevant pressure—extrusion ratio 
and pressure—temperature relationship, other 
useful data were obtained for both the pure 
metal and the alloy. The latter failed due to 
hot shortness if extrusion was attempted 
outside certain limits of pressure, speed and 
temperature. The report emphasises that 
the scale of operation in an industrial 
extrusion is appreciably different from that 
in a laboratory test. Temperature control 
and uniformity of distribution across the 
billet is unlikely to be of the same order as 
in laboratory tests, friction at the container- 
billet interface is likely to be considerably 
worse on an industrial scale, and the initial 
billet structure is different. This indicates a 
need for quantitative comparison of labora- 
tory-scale data with fully instrumented 
industrial extrusions. 


FATIGUE OF METALS 


Fatigue Testing of Large Components.— 
A technique has been devised to enable 
rotating-bending tests to be simulated without 
any rotating parts; it has been developed 
particularly for fatigue tests on railway axles. 
The wheel-and-axle assembly is excited in 
bending at its fundamental resonant fre- 
quency by two electromagnetic vibrators 
displaced mechanically 90 deg. from each 
other. These vibrators are fed by currents 
with a 90 deg. relative phase shift, and 
a rotating-bending force is _ therefore 
obtained. A capacitive pick-up in a 
regenerative loop maintains oscillations at 
the resonant frequency of the wheel-and-axle 
assembly. This frequency drops when a 
crack appears, stopping the test automatically. 
A more sensitive ayitomatic cut-out monitors 
the current in the vibrators ; a drop in the am- 
plification factor of the system when a fatigue 
crack grows lowers the vibrator impedance 
and causes the current to increase when the 
vibrator is energised from a constant-voltage 
source. The frequency of vibrations and 
axle strains are monitored throughout the 
test and an electronic counter records the 
total number of stress reversals to failure. 

Growth of Fatigue Cracks.—To obtain 
information on the propagation of fatigue 
cracks under idealised laboratory conditions, 
fatigue tests have been carried out on thin 
panels of various materials. In all cases the 
panels were about Q-lin thick and were 
either 9in or 10in wide at the test section. 
These were tested in either a 6 or a 60-ton 
Schenck direct-stress fatigue machine, the 
loading cycles used being such that the 
specimen was always in tension. Fatigue 
cracks were initiated froém a small central 
slit of 0-2Sin to 0-Sin overall length. The 
slits were cut almost to finished size with a 
fine steel saw blade, the final 0-Olin being 
cut with a thin steel razor blade which had 
had saw teeth ground in the cutting edge. 
The extremity of the slit thus formed was 
about 0-002in wide and 0-00lin root radius. 
The length of the fatigue crack was measured 
by means of a small hand microscope. All 
crack lengths and related measurements were 
measured from the centre-line of the sheet 
and not from the end of the initial slit. The 
materials tested included mild steel, alu- 
minium alloy, and copper. With one batch 
of mild steel, suitably heat-treated, it was 
found that strain markings were apparent 
on the surface of the sheet around the tip of 
the growing crack. Measurements of this 
plastic zone were made wherever possible. 
The dimensions of the plastic zone ahead of 
the growing crack are important in any theo- 
retical analysis of the problem of crack 
growth. As the length of the crack becomes 
an appreciable fraction of the width of the 
sheet the stresses around the tip of the crack 
will increase even though the load on the 
sheet is kept constant. It is not easy to apply 
corrections for the finite width of sheet as 
the correction involves both the fractional 
error in the stresses near the crack and also 
the —— of rate of growth to stress. The 
first of these factors is not accurately known 
and the second cannot be certainly de- 
fined without a knowledge of the basic 
laws which it is the purpose of the experiment 
to determine. To avoid any such corrections 
the analysis has been restricted to crack 
—_— less than one-eighth of the sheet 


It has been found that the rate of growth 


of the crack is proportional to the current 
crack length, 


i.e. 


dlij|dN=kl 
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hence, 
Inf i/l,)=KN. 
For both mild steel and aluminium alloy the 
coefficient k was found to be related to the 
alternating stress according to the equation 
k=o"/N,. 


For mild steel N, was independent of mean 
stress over the range tested, i.e. 2 to 10 tons 
per square inch, but for the aluminium alloy 
there was some ce On mean stress. 
The above relations apply to continuous 
growth. It was found,} however, that in 
some cases crack growth was erratic and 
dormant periods existed; at the lowest 
stresses it was possible for non-propagating 
cracks to form. This leads to difficulties in 
the formulation of a single law of continuous 
growth over the entire range of crack length. 


MECHANICS OF FLUIDS 


Reversible Turbines for Pumped Storage 
Schemes.—The Fluids Division was stated 
by Dr. D. G. Sopwith, Director of M.E.R.L., 
to be playing a prominent part in the develop- 
ment of hydraulic machines that would work 
efficiently both as pumps and as turbines. 
Such machines are desirable for installation 
where pumped storage is employed to raise 
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being balanced by oil pressure and 
measured automatically. Turbine speed can 
be measured very accurately by use of a 
phonic wheel and batch counting. Flow is 
gauged both by nozzle pressure-differential 
and current meters permanently installed in 
the tunnel. Both can be calibrated in situ 
against the main flow-calibration system of 
the laboratory. Head across the turbine, 
and ambient tunnel pressures, are determined 
by fully automatic piston manometers. 
During tests the turbine runner is con- 
tinuously observed by means of a closed 
television circuit. 

The model turbines themselves are instru- 
mented for flow investigations. In the 
Kaplan model, runner thrust and bearing 
friction can be balanced by oil pressure and 
weighed. Each individual runner blade can 
be hydraulically locked in test position. 
Runner-blade and guide-vane setting is by 
remote control. The overall performance 
tests may be supplemented by detailed flow 
surveys to establish the distribution of losses. 
Cavitation tests on Francis and Kaplan 
turbines are supplemented by comprehensive 
efficiency measurements. 

New Versions of the Pitot Tube.—New 
versions of the pitot probe have been 
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far upstream to ensure that complete mixing 
has taken place at the measuring section. 
If the rate of injection is measured, and the 
ratio of the concentration of the chemical in 
solution to that in the dilute sample is 
analytically determined, the product is the 
rate of flow of the fluid. No physical 
measurement of cross-section is required, as 
with other methods. At M.E.R.L. apparatus 
has been developed for measuring flow rates 
up to 350 cubic feet per second. It is antici- 
pated that by the use of improved analytical 
techniques, this limit may be increased to 
over 1000 cubic feet per second (500 million 
gallons per day) without increasing the size 
of the equipment. In the past, ordinary salt 
(sodium chloride) in a brine solution has 
generally been used as the injected chemical. 
However, as standard practice limits the 
dilution ratio to about 5000, large quantities 
of salt are needed and equipment has to be 
very bulky. In addition, it is normally 
recommended that injection periods of ten 
to twenty minutes are necessary to ensure 
steady conditions. A salt newly investigated 
in France for measuring the flow in streams 
and rivers, sodium dichromate, has been 
used in M.E.R.L. tests. It can be detected 
at trace levels of less than ten parts per million 

and a volumetric 
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air content is possible, and greater flexibility 
in operation can be obtained without the 
limitations inherent in an open system. 

The M.E.R.L. turbine test rig is thought to 
be one of the most modern of its kind in the 
world. Designed for flexibility, the tunnel 
circuit can be quickly modified to accom- 
modate any configuration of Kaplan or 
Francis model turbine up to 20in runner 
diameter. Circulation of the water in the 
tunnel is either by a variable-pitch propeller 
or a mixed-flow centrifugal pump, with a 
total of 570 h.p. The speeds of both pumps 
are automatically controlled. A large verti- 
cal reabsorber in the circuit ensures that air 
which may have come out of solution in the 
cavitation zone is not recirculated. Pressure 
control is automatic and the aerating system 
will maintain the chosen concentration of 
dissolved air. The rig has a 100 h.p. cooling 
system to keep temperature constant during 
tests. All tunnel operations are remotely 
regulated from the control cabin. 

Considerable attention has been paid 
to accuracy and improved methods of 
observation. Thus, the vertical-shaft ab- 
sorption dynamometers, with a maximum 
capacity of 250 h.p., float in pressurised 
oil bearings to reduce friction, the torque 

¢ The work is reported more fully in “ The Propagation of 


atigue Cracks in Sheet Specimens, by N. E. Frost and D. S. 
Duaale, Journal Mech. Phys. Solids, 1958, 6 (2). 
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Improvements have been made to the method of measuring flow rate by timing 
diagram indica 


the passage of salt injections between fixed stations. 


how the time is automatically evaluated 


developed which offer considerable advant- 
ages over the standard, and new techniques 
have been evolved. Thus, by use of an inte- 
gration method that has been developed, the 
number of gauging points (specified by the 
standards of flow measurement as at least 
ten per diameter) can be reduced to four or 
less per diameter. The accuracy of measure- 
ment in reasonably symmetric flow is unim- 
paired ; under conditions of distorted flow, a 
total number of twelve gauging points is 
suggested, considerably fewer than normally 
employed in such a case. Again, for measure- 
ments in non-uniform flow, a modified pitot 
cylinder has been developed which, in strongly 
two-dimensional flow, allows the determina- 
tion of the magnitude and direction of the 
velocity at a point by means of a simple 
calibration curve, from which, in addition, 
the total and static pressure may be derived. 
The instrument has been successfully used in 
field tests. 

Inference of Flow Rate from Dilution.— 
One of the basic methods of determining the 
rate of flow of a fluid across a section is to 
inject a chemical into the stream sufficiently 


long pipeline of 40in 
diameter. At present, 
the accuracy of a single 
test is +2 per cent 
and pipe lengths of the order of 100 dia- 
meters are required between the injection 
point and the sampling point to achieve 
adequate mixing. Short injection times, of 
the order of three minutes, are used, requiring 
only small quantities of chemicals ; dilution 
ratios of up to 20,000 have been measured 
successfully, using single probes sampling at 
the pipe centre-line which simplify the 
problem of installation. 

Inference of Flow Rate from Timed Injec- 
tions.—The mean speed of flow can be 
measured by timing the passage of a quantity 
of salt solution between two sets of electrodes 
separated by a known distance. Three 
improvements in the technique have been 
made at M.E.R.L. By using an a.c. bridge 
to detect solution at each electrode, rather 
than directly measuring change in current, 
as is usually done, it is possible to employ 
very small concentrations (one part in a 
million). This allows small quantities of 
salt solution to be used and leads to the 
second improvement, a cartridge-operated 
valve which injects about 24 cubic inches of 
solution in 20 milliseconds. The third 
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improvement is a novel method of instant 
indication of the time between the passage 
of the centroid of the conductive cloud 
between the two sets of electrodes. 

The improved techniques make field tests 
simple, and provide results while the tests 
are under way. In previous methods, it has 
been necessary to do graphical work after 
the tests have been completed, and before 
their success or failure is known. 

The demonstration on the open days 
used a lin diameter pipe to represent a 3ft 
diameter pipe, and showed the application 
of the development version of the field 
equipment (with the exception of the injec- 
tion valve). The entire circuits use transistors 
supplied from batteries, so that no mains 
supply is needed. The block diagram repro- 
duced on page 924 illustrates the electrical 
operation. 

Improvements in Current Meters.— 
Marked advances are reported in the measure- 
ment of flow rate by current meters. (These 
employ screws whose rate of revolution 
depends on the fluid current through them.) 
Standard instruments use chronograph pen 
recorders: in the M.E.R.L. development 
these recorders have been replaced by auto- 
matic electromagnetic counters controlled by 
an autotimer with “‘ memory,” and the inter- 
pretation of chronograph records is cut out. 
The calibration of meters has been simplified 
and the methods evolved have reduced the 
computational effort. An integrating tech- 
nique has been developed which permits 
substantial reduction in the number of meters 
needed, without affecting accuracy, and the 
method of computation gives results in 
minutes instead of hours. Field trials have 
shown current meters to give the most con- 
sistent results of all the methods under test, 
with a scatter of less than +0-3 per cent from 
the mean of a test series. 

Pressure Losses in Oil-Hydraulic Fittings.— 
Following recommendations made by the 
industry, a test rig is in use to provide 
information on the head loss characteristics 
of fittings of various kinds used in oil- 
hydraulic circuits. The rig shown in the 
photograph in last week’s issue can provide 
hydraulic oil at two viscosities and flow rates 
up to 250 gallons per minute under pressures 
up to 800 lb per square inch. The tempera- 
ture of the oil can be held constant to close 
limits for power inputs up to 150 h.p. Flow 
controllers and pressure-measuring devices 
are included to give accuracy to the various 
measured quantities. The flow into the fit- 
tings is smoothed to give uniform conditions. 

Results will be plotted in such a way as to 
make maximum application possible. For 
instance, if a head loss coefficient is plotted 
against Reynolds number, it should be 
possible to show the performance of the 
fitting for any fluid over the same range of 
Reynolds number. This means that, although 
the results have been obtained with oil as the 
fluid, the same information could be used to 
predict the head loss characteristics if water 
were used. If cavitation takes place, this 
correlation may no longer hold, but when 
cavitation is absent, the correlation is suffi- 
ciently good for most practical applications. 

It is hoped that one of the results of this 
work will be to standardise the form in 
which such information is presented, at least, 
for a wide range of the fittings available in 
Britain. To accomplish this, manufacturers 
are invited to send a representative, or repre- 
sentatives, with a range of their fittings, to 
work on the rig under the supervision of the 
scientific staff of the Laboratory. Such a 
scheme is thought to have many advantages. 
It helps the firm to produce vital information 
on its products at a minimum cost and with- 


THE ENGINEER 


out capital expenditure. The representatives 
who do the work will gain an insight into 
modern research techniques and will be 
instructed where necessary on the significance 
of the results, the reason why they are to be 
plotted in the way suggested, and how such 
information can be used by their designers. 
It is also thought that the training thus 
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received by the firm’s representatives will 
be beneficial to the firm in the sense that the 
men will be more knowledgeable as to research 
procedure, and more alive to some of the 
problems raised in their designs as a result 
of the investigations. It also keeps the 
research workers more directly in touch with 
industry and the problems that confront it. 


Large Electricity Supply Systems 


No. Il—({Continued from page 884, June 13) 


The seventeenth full convention of the International Conference on Large Elec- 
tricity Systems (C.1.G.R.E.) has been held in Paris under the patronage of Monsieur 


René Coty, the President of the French Republic. 


The meetings were attended 


by delegates from forty countries; they began with an opening ceremony on 


Wednesday, June 4, and the last session was held on June 14. 
transformers, teletransmissions, generators, circuit 


under discussion were: 


The subjects 


breakers, capacitors, high-voltage cables, system stability and control of load 
and frequency, insulating oils and materials, insulation co-ordination, reactive and 
distorting phenomena, protection and relays, voltages over 220kV, lightning and 


surges, telephone and radio interference. 


A résumé of some of the papers on 


generators and of some of the contributions to the discussion is given here. 


O simplify discussion of the papers 

dealing with generators the subject was 
divided into two main groups: the first was 
concerned with the design and construction 
of the machines; the second covered the 
operation and testing of the generators. In 
the first group there were six papers for 
discussion and their scope is summarised 
below. 
Direct COOLING OF GENERATOR WINDINGS 

Design and operating experience with 
turbo-generators having stator windings 
cooled by water in direct contact with the 
copper conductors were described in paper 
No. 102 by W. N. Kilner (Metropolitan- 
Vickers Electrical Company, Ltd.). This 
method of cooling is designed to enable the 
active material (copper) to be operated at 
higher specific loadings than would be 
possible with indirect cooling and is an 
important factor in keeping the dimensions 
and weight of the stator within the permissible 
transport limits. 

To prove the practicability of making a 
direct-water-cooled stator winding and to 
obtain manufacturing and operating ex- 
perience a 30MW, 11-8kV two-pole 3000 
r.p.m. turbo-generator was built and put into 
commercial service in 1956. This prototype 
machine is electrically the same as two other 
turbo-generators installed in the same power 
station except that the stator coils are built 
up with copper tubes, jin square, instead of 
the usual flat copper strip, and contain only 
56 per cent of the copper in the conventional 
winding. Cooling water flows through all 
the conductors in parallel, passing from a 
circular manifold at the terminal end, through 
insulating hoses to each conductor, and, 
through similar hoses at the other end, to the 
outlet manifold.* The manifolds are in- 
sulated from the frame, to enable insulation 
resistance of the winding to be measured, but 
they are earthed externally during operation. 
The total number of insulating hoses con- 
nected to the winding is 192. They are about 
18in long with a bore of 4in, and with water 
having a conductivity of 5 reciprocal meg- 
ohms per cubic centimetre, the total loss of 
power in the water is 0-7kW. The pumping 
power at a pressure of 18 lb per square inch 


* Tue Enoreer, June 7, 1957, page 878. 





is 8-8kW, and the corresponding velocity of 
the water in the winding tubes is Sft per 
second. 

The water circuit includes pump, cooler, 
strainer, flow alarm, water temperature 
indicator, temperature alarm, and conduc- 
tivity meter. A standby pump and cooler 
are also provided. 

The water circuit is supplied from a 
header tank above the machine level, and is 
actually the turbine gland-sealing tank con- 
taining condensate. A small chamber with 
a float level alarm is provided for detecting 
any increase in flow above that required to 
make up for normal pump gland leakage. 
To remove trapped air from the system 
when it is filled, a vent pipe is fitted 
to the top of each water manifold, and 
connected through a valve to a drain in the 
basement. Pressure gauges, in each vent 
pipe, indicate pressure below normal if air is 
present in the manifolds, or entrained in the 
water. The water in the winding system is 
continuously recirculated, and cooled in 
a separate external water-to-water heat 
exchanger. 

Turbine condensate was used initially to 
fill the stator winding cooling circuit, and the . 
water conductivity varied considerably, 
particularly during the first few days of 
service. The system was drained four times 
following the initial filling to ensure that it 
was clean. During operation the conductivity 
of the water has generally been maintained at 
values between 5 and 10 reciprocal megohms 
per cubic centimetre. 

The water manifolds, hose end fittings, and 
pipework between the strainer and the 
generator are made of stainless steel to 
prevent oxidisation. The remaining pipe- 
work is of mild steel. Light rusting, which 
occurs when the system is drained and wet, 
discolours the water, but remains in suspen- 
sion, and does not affect the conductivity. 
There has been no sign of electrolysis in the 
hose assemblies or any part of the system. 

During the early stages of operation a few 
leaks developed in about 2 per cent of the 
insulating hoses at the points where the metal 
ends are attached. This defect was found to 
be due to excessive local bending of the tubes 
where the material was restrained from 
normal yielding by the rolled on metal ends. 
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This weakness was avoided when the replace- 
ment tubes were fitted. 

The leaks developed while the generator 
was running on full load but did not necessi- 
tate shutting the machine down. It was 
kept running at 60 per cent load, with the 
water drained from the winding system, until 
new tubes were fitted. This experience is 
interesting in that it shows the ability of 
modern machine insulation to withstand the 
effects of surface moisture, as no electrical 
breakdown has occurred. 

The choice of material for the hoses is very 
limited, as they should withstand service 
conditions for many years, without requiring 
replacement. The fluorocarbon, polytetra- 
fluoroethylene, in extruded form, appears to 
meet all requirements, and was therefore used. 
This material is impervious to water, 
chemically inert, a good electrical insulator, 
and withstands high temperature. Tubes of 
jin diameter and approximately 2ft long are 
sufficiently flexible to withstand vibration, 
and allow for the necessary adjustments to 
bring the tube ends into line with the ends of 
the coils. 

The resistance of the column of distilled 
water within the tube is sufficiently high to 
keep the power loss in the water to a 
negligible value, and during preliminary 
investigations a potential of 100kV was 
applied across the ends of a column of flowing 
water, 2ft long, drawn from the Manchester 
public supply, without any effect other than 
raising the water temperature by the estimated 
amount. 

In the generator, the voltages across the 
water columns increase successively round 
the phase bands, to a maximum of phase 
voltages on the line terminal conductors. 
The total loss of power in the water at 40 deg. 
Cent., for the whole generator, as stated 
previously, is only 0-7kW with a water 
conductivity of 5kW or 7kW with a conduc- 
tivity of 50. Water conductivity is therefore 
not critical, a desirable feature, because in a 
newly installed plant, the boiler condensate 
may have a conductivity of about 40, which 
is reduced to | or 2 after a few days’ running. 

The temperature rise of the water flowing 
through the windings is only about 2 deg. 
Cent. In the case of the prototype winding 
which has a relatively low specific loading, it 
would have been permissible to arrange for 
the water to flow through a number of coils in 
series, but the object in making this generator 
was to obtain manufacturing and operating 
experience which could be applied to much 
larger generators. 

In the larger generators, greater advantage 
will be taken of the cooling properties of the 
water by further reducing the copper section 
of the coils, and the temperature rise of the 
water will therefore be greater. In the case 
of the 200MW generator now under con- 
struction the temperature rise of the water 
will be about 8 deg. Cent. This is still a low 
temperature, but it is considered desirable 
that it should be so, as it provides a good 
margin to allow for temporary failure or 
reduction in the water supply due to the 
stoppage of the pump or restriction of the 
filter. 

During the works’ tests on the prototype 
generator, with full load current in the stator 
windings, the raw water to the water-to-water 
cooler was shut off for ten minutes, and the 
rate of temperature rise of the winding water 
was only 1-5 deg. Cent. per minute. A further 
test was made with full load current in the 
winding, and the winding water pump 
a for five minutes, without any danger- 
ous rise in temperature of the water or 


windings. 
Standard works’ tests were carried out, 
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including a temperature run at approximately 
full rated load of 37-5SMVA, 11-8kV zero 
power factor, a three-phase sudden short- 
circuit test at full voltage, and a final high- 
potential test of 24-6kV for one minute 
between phases and to ra During all 
these tests water was flowing through the 
stator conductors. 

A comparison of the temperatures of the 
water-cooled generator and one of the 
conventionally-cooled generators in the same 
station, both operating at full load 0-96 p.f. 
is tabulated here. 


Comparative Temperatures of Water-Cooled and 
Conventionally Cooled Generators 














No. 3 set No. 1 set 
(water-cooled) | (conventionally- 
(deg. Cent.) cooled) 
(deg. Cent.) 
Stator copper wt wa 30 80 
Between coils in slot ... 43 70 
Core teeth ... ves iy 50 64 
Core ‘BE aa ad 58 | 64 
Inlet air... ae Ba 21 
Cooling water... vee 16-5 | 16-5 
(to water-water | (to air coolers) 
cooler and | 
air coolers) 





The 200MW, 16-5kV generators now being 
made have water-cooled stator windings and 
connections generally similar to the prototype 
machine except for the parallel strands, which 
are made from rectangular tubes which are 
wider and not so deep as the square tubes 
employed in the first winding. This is 
necessary in order to minimise eddy currents, 
as the complete conductors are larger and 
carry a heavier main current. The prototype 
generator is air-ventilated, but the casings of 
the 200MW generator will contain hydrogen 
at 30 Ib per square inch pressure. The water 
circuit will be maintained at a pressure below 
that of the surrounding hydrogen. The 
water pipes which must pass through the 
hydrogen-tight casing are brought out 
through insulation bushings, similar to those 
used normally for the main terminals of 
hydrogen-cooled generators. This is to en- 
able normal routine measurement of the 
stator winding insulation resistance to ground. 
The main generator terminals are also water 
cooled, which results in their being very much 
smaller, and more easily accommodated than 
the normal conventionally-cooled type. The 
water in the stator winding circuit will be 
cooled in heat exchangers, employing boiler 
feed water as the coolant, so enabling some 
of the heat losses of the winding to be 
recovered. 

Substantial reduction in the dimensions 
and weights of turbo-generators can be made 
by using this form of cooling, which is now 
being used for 200MW, 16-5kV generators 
under construction, and will permit still 
larger generators to be constructed at 
manufacturers works, without the weight and 
dimensions of the largest single piece exceed- 
ing the transport limits of Great Britain. 

The broader design aspects of direct 
cooling, whether by gas or by liquid, were 
among the topics studied by F. Miiller and 
E. Wiedemann (Brown Boveri) in paper 
No. 106 which dealt with possibilities in the 
design and use of large, single-shaft turbo- 
generators. According to the authors a new 
increase in the specific output of the rotor can 
be obtained with the usual gas pressure of 
2 kg per square centimetre in relatively 
narrow channels, and with small copper 
losses, by means of a compressor which is 
independent of the alternator. Such an 
arrangement is being used on a generating set 
of 240MVA now being built and will be a 
prototype for outputs up to SOOMVA. The 
independent compressor and cooler is de- 
signed to enable the rotor temperature to be 
controlled at a constant value over varying 
conditions, independently of the excitation. 
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With direct cooling of the rotor and stator 
windings the size of large generators is no 
longer limited according to Miiller and 
Wiedemann, by thermal considerations but 
only by the efficiency, on the ground that 
single machines of, say, 250MVA to SOOMVA 
can only be justified if the total losses do not 
exceed those of two smaller machines (which 
could be cross-compounded, for example). 
A high ratio of rotor length/diameter is 
required and a value of 6-5 is quoted in 
respect of generators now under construction 
in Europe. 

The possibilities and advantages of turbo- 
alternators with forced cooling were examined 
in paper No. 147 by M. Dureault (Matériel 
Electrique S.W.), P. Letrilliant (A.C.E. de 
Jeumont), and A. Valentin (Alsthom). These 
possibilities can be summarised in the 
concept that any increase in generation power 
factor will provide a reserve of rotor 
excitation; to take advantage of this reserve 
a corresponding increase in stator ampere 
turns should be sought. 


ASYNCHRONOUS RUNNING OF TURBO- 
GENERATORS 


In a paper (No. 118) on the asynchronous 
operation of turbo-generators, G. Darriens 
(Compagnie Electro-Mécanique) discussed 
the advantages of an asynchronous rotor 
having a distributed polyphase winding 
instead of the usual two-pole rotor winding. 
In an asynchronous machine of the kind 
envisaged by the author the rotor body is like 
that of an orthodox machine except that it 
has the additional slots to accommodate a 
polyphase rotor winding. The excitation for 
this winding is supplied through sliprings by 
a polyphase commutator machine such as a 
Scherbius machine. A very small and adjust- 
able slip (between 0-0001 and 0-00001) can 
be maintained and an appreciable improve- 
ment in cooling conditions achieved. 

Other aspects of the asynchronous running 
of turbo-generators were dealt with in paper 
No. 115 by P. Ch. Kovaes and F. Csaki, of 
the University of Technical Sciences of 
Budapest. The tests described in this paper 
were carried out on turbo-generators running 
asynchronously, with two main objects. On 
the theoretical side it was hoped to add to 
existing knowledge of certain transient 
characteristics, including damping of large 
machines with heavy rotors. On the practical 
side it was hoped that, if the test results were 
favourable, they would determine the condi- 
tions under which a set could continue to run 
as an asynchronous generator if the excitation 
failed, and could continue to supply the net- 
work with active power. Under such con- 
ditions asynchronous running, even for a 
comparatively short time, would facilitate a 
changeover to standby excitation or, alter- 
natively, the sharing of the load between other 
alternators on the busbars. 

Tests were carried out on three turbo- 
generators the main particulars of which are 
as follows: 

No. | set: an old design, 44MVA, 10-6kV, 
star-connected winding, 2400A, three-phase, 
50 c/s, 3000 r.p.m., power factor 0-7. Rotor 
resistance 0-069 ohm, the winding being in 
parallel slots, with steel slot wedges. Syn- 
chronous reactance in direct axis of alternator 
Xa=1-9 (relative units). Exciter, 140V, 
1200A, 3000 r.p.m.; pilot exciter, 140V, 
11A, 3000 r.p.m. De-excitation resistance 
0-64 ohm (1000A) and 110 ohms (1A). 

No. 2 set: a new design, 26-5MVA, 
10-5kV, star-connected winding, 1460A, 
three-phase, 50 c/s, 3000 r.p.m., power 
factor 0-75. Rotor resistance 0-082 ohm, 
a cross lap winding in parallel slots with 
bronze slot wedges. Synchronous reactance 
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in direct axis of alternator, xs=2-2 (relative 
units). Exciter, 140V, 1000A, 3000 r.p.m.; 
pilot exciter, 165V, 5A, 3000 r.p.m. De- 
excitation resistance, 0-3 ohm (600A) and 
30 ohms (3A). 

No. 3 set: the characteristics were similar 
to those of set No. 2 except that the rotor 
slot wedges were of steel instead of bronze. 

The conclusions drawn from the results 
of the tests are that (because the slip is small) 
the rotor losses during asynchronous running 
are a small fraction of the excitation losses 
that occur during synchronous running, and 
are negligible. The limiting output of the 
generators is determined by the stator current 
and not by the slip. If the average current 
in the stator is not much more than the 
nominal value, machine No. 1 can be loaded 
up to half its nominal active power and 
machines Nos. 2 and 3 up to three-quarters. 
By using the de-excitation resistance the 
active output can be slightly higher than 
when the rotor is short-circuited. Asyn- 
chronous running is, therefore, practicable 
in the case of the three machines studied and 
the authors of the paper conclude that 
similar performance can be expected generally 
from turbo-generators of European manu- 
facture. The reactive power that must be 
supplied by the network while a machine is 
running asynchronously does not exceed that 
provided by the machine when it is running 
synchronously. 


INSULATION 


Research towards improving the resistance 
to ageing of the stator insulation in large 
turbo-generators was described in paper 
No. 129, by K. Abegg, Ch. Caflisch and 
F. Knapp (Oerlikon, Zurich). In this paper 
the service behaviour of asphalt- and shellac- 
bonded mica insulation was examined with 
particular reference to ageing, caused by 
chemical action, the presence of volatile 
elements in the insulation, fatigue resulting 
from vibration, creep, and dielectric fatigue, 
including the thermal effects of dielectric loss 
and the action of corona on solid insulation. 
Recent research upon methods of improving 
resistance to ageing is summarised. The 
epoxy resins offer many advantages as 
bonding agents that will ensure the stability 
of micafolium. Among the materials whose 
properties are studied in the paper are 
** Samicafolium,” “* Orlitsa ” and “* Emorlite” 
insulation using synthetic-resin-impregnated 
** Samicafolium ”’ tape. 

For insulating stator bars in large 
generators the following method may prove 
to be technically and economically superior. 
The straight portion of the bar is insulated 
with hard and resilient “*‘ Emorlite” (con- 
sisting of reconstituted mica with glass-fibre 
support), the coil ends being insulated with 
asphalt impregnated “ micanised ”’ tape resist- 
ant to compression. The plasticity of the 
coil ends required for assembly is thus 
preserved and the slots have a _ high 
quality insulation. The end joints of the 
micafolium sleeves, known in the past for 
their tendency to open up, are now much 
improved by the use of epoxy “ Samica- 
folium.”” The “‘ Emorlite” adheres so well 
to the copper that there is no longer any fear 
of the joints parting. This mixed insulation 
thus gives the cumulative advantages of bar 
sleeves and continuous tape insulation. 

“‘Emorlite” is at present undergoing a 
very extensive test programme. The early 
results so far available are satisfactory. 

Long duration tests at 12kV, with tempera- 
tures of up to 160 deg. Cent. applied to test 
bars insulated with “ Emorlite,”” have so far 
produced good results. After having raised 
the thermal strain during several days up to 
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210 deg. Cent. without an applied voltage 
and subsequently reverting to 20 deg. Cent. 
for a measurement of the loss angle as a 
function of voltage, no deterioration was 
found in the insulation qualities. According 
to the authors micanised epoxy metallo- 
organic resin insulation offers the smallest 
losses in the whole temperature range of 
20 deg. to 200 deg. Cent.; less than 2 per cent 
up to 100 deg. Cent. and less than 6 per cent 
up to 160 deg. Cent. Ageing tests in hand 
promise a stability suitable for class-F 
insulation. 

In the second part of a report presented 
by the generator study committee (No. 17), 
G. Belfils, A. Wust, and L. Carpentier gave 
the results of work done on 4d.c. testing of 
dielectrics for stator windings. Tests were 
carried out by the Laboratoire Central des 
Industries Electriques at the request and with 
the collaboration of Electricité de France. 
The tests were mostly on the determination 
of the correlation co-efficient (d.c. breakdown 
voltage)/(r.m.s. a.c. breakdown voltage) under 
certain test conditions, on scrapped windings 
from worn out machines as well as on new 
samples. Windings from ten generators 
taken out of service for re-winding, with a 
life of more than ten years, were tested to des- 
truction. Some associated questions, such as 
the stress distribution in a winding and the 
influence of rate of voltage increase, were 
briefly investigated. 

Examination of recent results seems to 
show, in agreement with various opinions 
based on theoretical considerations, that 
there is no universal co-efficient. The result 
obtained depends on the nature of the 
insulation (pure mica, laminated insulations), 
on its amount of wear and on the kind of 
fault likely to occur (breakdown by a 
puncture of the mica, or by creep or by 
thermal breakdown), and on the method of 
testing. The value to be adopted for the 
correlation co-efficient may therefore depend 
on the use for which it is required (routine 
control checks in d.c. on separate sections, 
acceptance tests on new winding, verification 
tests on worn machines) and perhaps also on 
the nature of the insulation. Research to be 
undertaken in the near future in the various 
countries should be co-ordinated by a unified 
working programme laying down the value 
of the important parameters in order to 
ensure the possibility of comparing results. 


DISCUSSION 


The papers on generators were discussed 
on June 6 under the chairmanship of Mr. G. 
Belfils, with Mr. A. Wust as special reporter. 

Mr. L. W. James (Central Electricity 
Generating Board, Great Britain) referred to 
recent changes in the design parameters of 
turbo-generators for steam power stations 
to meet the need for increased reactive power 
on the expanding grid system. Not many 
years ago generators for central stations 
were designed for power factors of 0-8 and 
short-circuit ratio of 0-9; but, for the 275kV 
system, a greater stability margin was 
required and the corresponding values en- 
visaged for the new machines were 0-9 and 
0-75. To meet the anticipated reactive 
power requirements machines ordered two 
or three years ago, however, had correspond- 
ing design values of 0-85 and 0-6 respectively. 
But, within the last six or nine months tests 
on automatic voltage regulators embodying 
magnetic amplifiers had indicated that 60MW 
sets could run stably at a 130 deg. rotor angle 
implying that a value of s.c.r.=0-3 would 
be satisfactory. For larger machines than 
those recently ordered this reduced value 
would give a new lease of life to existing 
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techniques applied to a system with a 
rapidly growing reactive power Le 

H. Weissheimer (Siemens-Schuckertwerke, 
Germany) gave some results of calculations 
made by his company of direct cooling by - 
hydrogen and by water. For a SOOMW 
machine the efficiency obtained with hydrogen 
was about 0-1 per cent lower than with 
liquid cooling. Outputs of 400MVA to 
500MVA at 50 c/s could be obtained without 
difficulty, using hydrogen cooling, with a 
rotor of 1|-Sm diameter (illustrated by a 
slide) but a higher output could be obtained 
from the same system, by having a liquid- 
cooled stator. He considered that for 
outputs of the order of 320MVA the choice 
between hydrogen and liquid cooling was 
marginal. 

W. A. Kilner (Metropolitan-Vickers, Great 
Britain) touched on the economics of direct 
water cooling for stator windings and 
amplified the information given in his paper 
(No. 102). He affirmed that the extra costs 
including those of the auxiliary equipment 
were not large items. For example, in the 
case of the 30MW turbo-generator already 
installed, the extra cost of the tubular 
conductors was between £2000 and £3000. 
The pumps and water cooler were con- 
ventional and inexpensive items and the 
extra cost of the auxiliary instruments was 
of the order of £200. Because of transport 
difficulties it might become necessary in the 
future to use cold-rolled grain-oriented steel 
on machines of very large outputs. In that 
event liquid cooling would show to advan- 
tage, since on a 200MW generator, for 
example, the difference in the depth of stator 
slot, as between a water-cooled and gas- 
cooled design, would result in a saving of 
20 tons in core weight. Such a saving would 
be a substantial item if grain-oriented steel 
were involved. 

J. H. W. Morgan (English Electric, Great 
Britain) discussed direct cooling and 
questioned the figure, given by Kilner, of 
20 tons to be saved in the core weight by 
using water cooling instead of gas cooling. 
He went on to refer to the ISOMVA, 3000 
r.p.m., turbo-generator designed and being 
built by his company; the stator is direct- 
cooled by hydrogen circulated by a gear- 
driven axial flow compressor. Because radial 
ventilation of the rotor might cause tempera- 
ture differences across the slot axial cooling 
is used by circulating the gas along the hollow 
conductors (two conductors in parallel per 
slot). The rotor diameter of 35in is about 
the same as that of a conventional 30MVA 
machine. Similarly, the rotor of a direct- 
gas-cooled 200MVA machine would have 
the same diameter as the rotor of a IOOMVA 
machine with conventional cooling and the 
difference in length between bearings would 
be only about lin. 

V. Easton (G.E.C., Great Britain) also 
spoke about methods of direct cooling and 
illustrated his remarks with a slide depicting 
the slot arrangement to be adopted for a 
water-cooled stator winding. The water 
enters the winding via six inlet points at one 
end of the stator and leaves at six exit points 
at the other end. He claimed that the 
arrangement he described was compatible 
with considerable simplification of insulation 
methods particularly as applied to the end 
windings and terminals. In a 200MW 
turbo-generator built with a water-cooled 
stator of this kind the copper loss would be 
less than 0-2 per cent. 

B. M. Cain (General Electric, U.S.A.) 
pointed out that the designer of very large 
turbo-generators now had a choice of various 
systems of cooling. Whilst he agreed with 
much in the design philosophy propounded 
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in Morgan's contribution to the discussion he 
(Cain) believed that, for the machine sizes 
now contemplated in the U.S.A., water 
cooling offered advantages in many cases. 
In his country rotor cooling had not yet 
become a limiting factor in the design of 
large sets. He considered that SOOMVA was 
easily possible with present methods of 
construction; outputs of 750MVA _ were 
contemplated within the next ten or twelve 


years. 

L. W. James (Central Electricity Generating 
Board, Great Britain) was one of the speakers 
who gave an account of tests on the asyn- 
chronous operation of turbo-generators. He 
said that in asynchronous tests made, 
shortly after the second world war, on a 
30MW turbo-generator with a solid rotor an 
output of 12MW was obtained for two hours 
before temperatures approached a safe limit. 
One possibility of practical interest was that 
of running the machine as a solid rotor set 
for, say, five minutes in an emergency such 
as excitation failure. 

F. H. Birch (Central Electricity Generating 
Board, Great Britain) dealt with the same 
topic and described some British experimen- 
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tal work in this field. Tests had been carried 
out on a 60MW, 0-8 p.f., 3000 r.p.m., 
hydrogen-cooled turbo-generator with a 
direct-axis synchronous reactance of 200 per 
cent and fitted with non-magnetic end bells. 
This machine was tested in conjunction with 
a 72MW transformer having on-load tap- 
changing gear. The set was adjusted to give 
100 per cent of rated power, the tapping being 
chosen to produce 0-8 power factor lagging 
at the rated voltage. With the machine 
running the field circuit breaker was opened, 
the rotor circuit being closed on a discharge 
resistance, whereupon the terminal voltage 
fell to 64 per cent of its previous value. The 
slip increased to 2 per cent and the stator 
current to 225 per cent of full load current 
and it was estimated that the limiting stator 
temperature would have been reached after 
about five minutes. 

On reclosing the field circuit breaker the 
generator did not synchronise itself and it 
slipped poles until a further reduction had 
been made in the turbine output. Accord- 
ingly it was concluded that the turbine 
torque should be reduced by about 50 per 
cent before restoring the field. 


(To be continued ) 


Aircraft Ice Protection 


At Luton Airport on Wednesday, June 11, D. Napier and Son, Ltd., held a 

conference on aircraft ice protection. Five papers were read and discussed, including 

one on the “ Development of Ice Protection Control Systems,” by Mr. E. O. 

Robertson, of Canadian Applied Research, Ltd.,read in his absence by Mr. D. L. A. 

Hand. For details of electrical heater mats and the technique of de-icing, the reader 

is referred to our account of Napier ** Spraymat” on page 420, March 19, 1954 ; 
we reproduce below parts of Mr. Robertson’s paper. 


HE present trend in aircraft design 
T suggests that the popularity of electro- 
thermal de-icing is on the upgrade. Both the 
Bristol “ Britannia ” and the Convair “ 880 ” 
have hot gas anti-icing for main planes and 
have adopted electrothermal de-icing for the 
empennage, due to the high weight penalty 
of a hot gas duct, from the propulsion units 
to the tail, which must be stressed for the 
duct/cabin air pressure differential and 
thermally insulated for cabin comfort. If 
this trend is already established to-day, it 
seems most likely that future aircraft, having 
propulsion units grouped around the tail, e.g. 
the de Havilland **DH121,” the Bristol “200,” 
the Vickers “VC10” and the Sud Aviation 
“ Caravelle,”” to name a few, will have the 
problem of ducting vast quantities of hot 
gas from the tail forward for main plane ice 
protection unless designers resort to electro- 
thermal de-icing. 

Finally, as cruising speeds and stalling 
speeds increase, more thought is being 
devoted to high lift devices to permit opera- 
tion of high performance aircraft from limited 
runways, and these devices, often, can only 
be protected against icing by an electro- 
thermal de-icing system. 


IcING DETECTION 


To initiate icing protection when necessary 
and to discontinue such protection when 
icing is ended, a form of ice detector 
is necessary. It is true that a pilot’s vision 
could be described as a first-class ice 
detector, with some assistance at night from a 
lamp ; however, a pilot’s vision is limited in 
its scope and may well be fully occupied, 
along with the rest of him, as an automatic 
pilot, an approach and landing aid or even 


as an airline public relations officer, in the 
cabin with passengers, and therefore his 
suitability as an icing detector must be 
questioned. Finally, in modern jet aircraft 
it is usually impossible to see into the engine 
intake where icing may readily occur, in 
climb conditions, where the intake velocity 
ratio is greater than unity, even in clear air 
at temperatures above 32 deg. Fah., when no 
ice is accreted on the airframe for the pilot to 
see. 

Since ice accretion occurs when super- 
cooled cloud droplets impinge on a body 
moving through them, an ice detector can 
operate on two basic principles, namely : 

(a) The detection of free water at tem- 
peratures below 32 deg. Fah., or 

(5) The detection of a finite quantity of 
ice on a portion of the unit. 

Both methods have merited a great deal 
of development, and the latter has been more 
widely adopted for two reasons : 

(a) There are many ways of obtaining a 
usable signal from a small accretion of ice, 
and 

(6) The basic value of an ice detector is to 
provide warning that ice is actually accreting 
or about to accrete on an aircraft rather than 
a warning that free water in some form, be it 
liquid, ice crystals, hail or snow, is present in 
the ambient atmosphere. 

The detection of the presence of free water 
in the air has been achieved by subjecting 
two heated elements to an airflow in such a 
manner that one is exposed to direct impinge- 
ment by water droplets whilst the other is 
shielded from such impingement by careful 
design of the airflow into the detector to 
ensure, as nearly as possible, 100 per cent 
momentum separation of the droplets from 
the air before it strikes the shielded element. 
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Such an arrangement, assuming that the 
velocities over the two elements can be 
maintained equal, result in equal convective 
heat losses from both elements, but high 
evaporative and heat to water losses only on 
the exposed element, and by simply measuring 
the temperature differential of the two 
elements, the presence of free water can be 
readily detected ; this intelligence, coupled 
with the knowledge that the ambient air 
temperature is below 32 deg. Fah., gives 
warning of icing. 

Although such a detector has some advan- 
tages, it also has disadvantages. Various 
other types of detector have been devised, 
some of which had moving parts in the air- 
stream. Bearing in mind the various applica- 
tions of an ice detector, and the problems of 
maintaining reliable operation, the company 
with which I am associated decided to adopt 
the orifice pressure-operated principle, for 
practical development. 

This principle was the subject of early 
development work at the Royal Aircraft 
Establishment, Farnborough, which led to 
the production in the U.K. of ice detectors 
operating by this method. Later, the National 
Research Council of Canada, reviewing the 
various means available for ice detection, 
further developed this principle from the 
stage at which the R.A.E. left it, and all these 
developments, including additional improve- 
ments described below, were incorporated 
into the final production ice detector by my 
company. 

Three types of orifice/pressure differential 
operated ice detectors are known to be in 
production to-day, one in England and two 
in North America. Though they vary in 
detailed design, they operate on the same 
principle, and only one will be described in 
detail. 

All units have basically a cylindrical probe 
which is exposed to free stream conditions, 
this probe having a number of ice sensing 
holes near the tip and similar pressure sensing 
holes in the rear face. Air pressure from this 
probe is transmitted to a pressure sensitive 
switch which derives a reference pressure, 
against which detector probe pressure is 
balanced in the switch, from some alternative 
source, either a reference pressure probe, 
aircraft static pressure or from the detector 
probe rear holes. In ice-free conditions the 
detector probe realises a pressure at the 
switch which is a function of the total q 
or dynamic pressure. When icing conditions 
are encountered, accretion at stagnation on 
the probe will result in blockage of the for- 
ward facing holes and hence a pressure 
change at the switch. This pressure change 
will initiate an icing signal and switch on a 
heater in the detector probe, which con- 
sequently sheds the accreted ice, thereby 
restoring normal or ice-free pressure con- 
ditions at the switch ; this in turn may be used 
to switch off both the icing signal and the 
detector probe heater. 

The particular detector which is described 
below comprised, in its initial form, two 
units, namely, an ice detector probe having 
four forward facing holes and two rearward 
holes and incorporating a 200W, 28V heater 
which was connected pneumatically and 
electrically to a pressure switch and relay 
assembly. Reference pressure for the switch 
was taken from the aircraft static line. The 
detector probe also incorporated a small 
“U-shaped guard so located as to shroud 
the rear holes. This guard was found 
essential to prevent a melted ice accretion 
being blown from the stagnation line and 
sliding around the probe and refreezing over 
the rear holes, the ice being very thin and 
held in place, in spite of the air velocity, by 
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surface tension ; with a guard, it was found 
that ice sliding around the probe would 
strike the guard and be carried away by the 
slip stream. 

Early tests proved that this form of ice 
detector was satisfactory up to a point ; the 
temperature range over which it would detect 
was limited (Fig. 1 (a). In a low heat loss 
icing condition, which would result only in 
lateral ice accretions on small bodies, 
such as the probe, no ice would form at 
Stagnation to block the ice sensing holes. 
Also, at high heat loss conditions (Fig. 1 (4)), 
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(a) Lateral ice formation on detector probe. 
{ Rime ice formation in detector probe. 
c) Detector probe with baffle. 


Fig. 1—Probe ice formation 


when a true rime formation occurs, it was 
noted that the ice formation over the leading 
edge of the probe included four neat holes 
right through the ice at the ice sensing holes, 
and again no blockage occurred. This 
limitation was not considered serious where 
airframe icing was concerned, but these con- 
ditions could prove very serious in the intakes 
of gas turbine engines, particularly where 
screens are fitted. For this reason, a small 
baffle was developed (Fig. 1 (c)), and subse- 
quently patented by the National Research 
Council of Canada, which was installed 
inside the detector probe and behind the 
ice sensing holes. With such a baffle, the 
airflow through the detector probe had 
to follow a “dog’s leg” path, which 
resulted in considerable momentum separa- 
tion of water droplets, which, in turn, pro- 
duced an ice accretion on the baffle which 
built forward to block the ice sensing holes. 
In this manner, the detector probe became 
sensitive to icing over virtually the entire 
temperature range. 

One installation of this type of detector, 
in a long intake duct for a gas turbine engine, 
was found to give considerable trouble and a 
full scale investigation was undertaken by 
the aircraft constructor. As a result of this 
investigation, it was established that a 
pressure gradient exceeding 3in of water 
pressure existed, at certain flight and engine 
conditions, in the intake duct static pressure 
between the duct skin and a point 3in from it. 
Since the reference pressure for the pressure 
switch was derived from a flush static orifice 
at the same duct section as the detector, and 
since the operating pressure of the pressure 
switch was only 3in of water, these findings 
indicated clearly the need for improvement. 
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A probe was therefore developed as a 
third unit in the same system, for use as 
necessary, to provide a suitable reference 
pressure. This probe was identical in all 
details to the detector probe except that it 
was continuously heated and had four holes 
in the rear face and two of the forward holes 
were slightly enlarged ; this probe produced 
a reference pressure equal to static plus 
approximately 10 per cent “‘g,” or dynamic 
pressure. 

During the time that these developments 
were being made, aircraft speeds were rapidly 
increasing, which led to further developments 
in this ice detection system with a view to 
improved performance, decreased weight 
and the ability to operate in the most adverse 
environmental conditions. 

Higher speeds resulted in rapidly rising 
ram pressures, and the stage was fast 
approaching at which the sensitive pressure 
switch would become deranged by the 
pressures involved, and it was therefore 
decided to modify the ice sensing holes to 
produce more suitable recovery factors in 
the detector and reference probes. As 
originally designed, the detector probe pres- 
sure of approximately P-+0-5g (where 
P=static pressure and g=dynamic pressure), 
was fed to the inside of the switch capsule 
and the reference pressure, approximately 
P+0-10g, to the housing around the switch 
capsule, resulting in a pressure differential 
expanding the capsule of about 0-4q in ice- 
free condition. When the detector probe 
became iced, the open rear holes produced a 
negative pressure in the switch capsule equal 
to P—0-8qg, with a resultant differential 
pressure of 0-9 collapsing the capsule and 
causing the switch to operate ; the switch 
was adjusted to operate when this collapsing 
pressure equalled 3in of water, which roughly 
corresponded to 71 knots airspeed at sea level. 

The switch capsule was so designed that 
no damage could be sustained with very high 
collapsing pressures, but expanding pressures 
in excess of 12 Ib per square inch, or 333in of 
water, were found to affect the 3in of water 
pressure switch setting. Since the U.S. 
military specification for ice detectors requires 
that the unit shall be tested at 200 per cent 
of the pressure realised at 550 knots for 500 
cycles, and another North American specifica- 
tion called for even higher test pressures, it 
was found necessary to modify the probe 
recovery factors to limit the expanding 
pressure differential at high speeds. A rela- 
tionship was established between probe 
recovery factor and the area ratio front to 
rear holes, and, to simplify manufacture, a 
final configuration was reached in which both 
probes have identical rearward holes and the 
forward holes are identical in diameter, the 
reference probe having four and the detector 
probe five. This gave pressure recovery 
factors of 0-4 and 0-6 for reference and 
detector probes respectively, with a differen- 
tial pressure of 0-2g expanding the switch 
capsule in the ice-free condition, and 1-2¢ 
collapsing the switch capsule in the iced 
condition. This final configuration resulted 
in increase of maximum speed to which the 
unit could be exposed without damage and 
also in a decrease in the minimum speed to 
produce a signal. 

Finally, to reduce weight and installation 
costs, the three individual units of the original 
system were incorporated into one single 
package ; as soon as this was done, access 
to probe heater connections was lost, and it 
was necessary to introduce electrical circuits 
to control the reference probe temperature to 
prevent overheating. Furthermore, to permit 
ground testing in very low heat loss condi- 
tions, a similar temperature control circuit 
was considered necessary in the detector 
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probe, though never required to operate 
in flight. These controls were originally 
achieved by the use of thermistors to control 
the heater relay coil voltages, and have sub- 
sequently been improved with the advent of 
new electronic components by the introduc- 
tion of transistor amplification of the out-of- 
balance signal from a Wheatstone bridge 
network in which the variable arm comprises 
a thermistor. 

Since the pressure capsule, to be sensitive 
to small pressure changes realised at low 
flight velocities, cannot produce large contact 
forces at the switch contacts, and is liable to 
operate slowly, resulting in slow make and 
break at the contacts, the detector circuit is 
so arranged that the control relay which 
issues the icing signal and switches on the 
detector probe heater requires a minimum 
power for operation and carries holding 
contacts in parallel with the pressure switch 
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Fig. 2—Circuit diagram of detector in iced conditions 
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(Fig. 2) ; in this manner, the pressure switch 
forward contacts will operate the control 
relay, which is self-holding when the pressure 
switch contacts break, and when ice is shed 
and normal ice-free pressures are restored, 
the pressure switch back contacts are remade 
to short circuit the relay coil, through a 
limiting resistor, releasing the relay and 
breaking its holding contacts. It is evident, 
therefore, that the pressure switch loads are 
held to a low level, relay chatter is eliminated 
and, finally, the pressure switch is required 
only to make circuits and never to break 
them. 

The decision to adopt a pressure switch 
setting of 3in of water to signal was dictated 
to some extent by manufacturing difficulties, 
but a minimum speed for signal, which 
depends on this setting for any given probe 
pressure recovery factors, had also to be 
considered ; 62 knots at sea level, which 
corresponds with this pressure setting, was 
deemed satisfactory minimum speed for the 
majority of present-day aircraft. Regarding 
the in of water pressure setting for switching 
off the signal and detector probe heating, 
this figure was chosen to ensure that no 
signal could persist where air speed is very 
rapidly reduced, which is another way of 
saying that no arming circuit is required 
which can result in false signalling in, for 
example, an engine intake duct during run-up 
for checking prior to take-off. 

Finally, it is a nt that there is no air 
mass flow caeowgh the switch and capsule 
area of this ice detector, which eliminates all 
risks of water, ice or duct collection in this 
area which could jeopardise its performance, 
nor afe there any exposed moving parts 
which could become inoperative as a result of 
icing. 

Regarding development on the electrical 
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side, this has been aimed at improved 
reliability with reduced size and weight. It 
has been achieved by the introduction of 
modern electronic devices, such as transistors 
and thermistors, which have only become 
available comparatively recently, since the 
initial t was undertaken. 

Being basically simple, the maintenance of 
the unit is virtually reduced to keeping the 
probes clean, and periodic checks that the 
pressure switch is in tolerance ; these latter 
checks require no complex test apparatus or 
great skill to perform as the unit is self- 
protecting against abuse on ground test. 

Certain special features have been added, 
by special requirements, for some non- 
standard units ; a small manually-operated 
switch can be added to raise temporarily the 
control temperature of the reference probe 
from about 50 deg. to 100 deg. Fah. plus, 
sO permitting checking of the reference 
probe heater and control circuits on the 
ground at ambient temperatures above 
50 deg. Fah. without artificial cooling. A 
second interesting special feature, requested 
by an aircraft constructor, is a time delay 
unit incorporated with the ice detector as a 
single package, which will ensure an icing 
signal of sixty seconds’ duration, which will 
rezero automatically as the detector proper 
issues icing signals ; in this manner, engine 
ice protection, for instance, can be switched 
on automatically by the detector/time delay 
package and held on automatically through- 
out an icing encounter severe enough to 
produce signals at less than sixty-second 
intervals, and then switched off sixty seconds 
after the end of the encounter without any 
action by the air crew. 

Two basic types of this ice detector have 
been developed, one operating from a 28V 
d.c. supply and the other from 115V,400 cycles 
a.c., though they are otherwise interchange- 
able ; from these basic types, variants, with 
baffied or unbaffied probes and special 
features incorporated, have been developed. 
The 28V d.c. unit has been successfully 
subjected to the American military qualifica- 
tion tests specified in U.S. MIL-D-8181, 
which is the equivalent of the Ministry of 
Supply type test schedule, and it is planned 
to complete similar tests this year on the 
115V a.c. version. These tests include 
endurance of 25,000 signals, vibration to 
10g, high (+167 deg. Fah.) and low (—65 deg. 
Fah.) temperature, humidity, shock, tem- 
perature shock, fungus resistance, salt spray, 
dielectric strength to 1000V r.m.s., &c. 

This detector weighs about 14 Ib and its 
electrical load is about 350W intermittent, a 
favourable comparison with the floodlight 
often used to-day for inspection of the main 
planes at night for ice accretion. 


De-IceR CONTROLLERS 


It is well known that an electrothermal 
de-icing system for fixed wing aircraft 
requires a narrow anti-iced area or parting 
strip at stagnation, operating in conjunction 
with intermittently heated or shedding areas 
located behind stagnation and separated by 
anti-iced dividing strips. With the advent 
of swept wings and the partial disappearance 
of a stagnation line, there is some difference 
of opinion regarding the value of the anti- 
iced areas, but this is not truly relevant to the 
subject of controls. 

It has been conclusively shown, by the 
National Research Council of Canada, both 
in icing wind tunnels and in extensive flight 
tests with the Rockcliffe “* Ice Wagon,” that : 

(@) Parting strips should be held to a 
minimum width without risk of bridging. 

(6) There is an optimum ice build-up for 
clean, efficient shedding, and 
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(c) There is an optimum time during which 
shedding areas should be heated. 

Obviously, a parting strip which is too 
cold will permit ice bridging and render the 
whole system ineffective, and therefore it 
must always maintain the wing surface at 
Stagnation, over the full travel of stagnation, 
above 32 deg. Fah. It is also established, if 
less obvious, that too wide a parting strip 
will reduce very seriously the aerodynamic 
shedding forces available to ensure clean 
effective ice shedding. Therefore, to achieve 
these requirements, it is essential to control 
the surface temperature of the parting strip, 
since any one fixed power dissipation density 
cannot result in an optimum parting strip 
width in all conditions of heat loss to be 
expected in operation. Finally, it is obviously 
necessary to switch on parting strips as soon 
as possible on entry into icing conditions 
before any appreciable accretion exists at 
stagnation which will prove difficult to melt 
through if heating is delayed. If an accretion 
ice detector is used on the airframe, some 
finite accretion must exist on the flying 
surfaces before the detector operates and 
there is some further time delay before the 
heater pads can raise the surface temperature 
to 32 deg. Fah. In these circumstances, it 
may be necessary to raise the control tem- 
perature of the parting strips for a fixed time, 
after entry into icing conditions, to ensure 
complete anti-icing while the system “* warms 
u Sep 
aitaitina optimum ice build for good 
shedding, it is evident that if shedding is 
delayed too long, ice will build forward and 
eventually bridge a parting strip, which is 
itself maintained above 32 deg. Fah., leaving 
a layer of air or water between the heated 
stagnation area and the ice itself. Also, if 
shedding is attempted too soon, when the 
ice build up is 4in or less, it has been shown 
that the shedding is patchy and incomplete, 
the ice often sliding back till it refreezes on 
the unheated area or breaking up into small 
areas, which, in turn, slide back and refreeze ; 
this is equally true of the upper surfaces 
where negative aerodynamic pressures exist 
as of the lower surfaces where these pressures 
are positive. 

Finally, a certain minimum energy must 
be dissipated in heat at a shedding area 
surface to melt the ice interface and free the 
accreted ice from the surface, anything less 
than which will result in incomplete shedding. 
If, however, excessive heat energy is dis- 
sipated at this surface, the result is a running 
wet anti-iced surface which. produces run 
back ice formation in the area behind the 
shedding area. This will be of minor impor- 
tance in a short encounter, but if icing condi- 
tions prevail for any protracted time, this 
run back formation can reach proportions 
where this ice itself constitutes a catchment 
area and, hence, can grow very rapidly and 
dangerously, seriously increasing drag and, 
depending on its chordwise position, reduce 
lift also ; this ice, it should be remembered, 
forms behind a shedding area and can never 
be shed, unless a secondary shedding area 
is provided, until the ambient temperature 
rises above 32 deg. Fah. 

Parting Strip Control.—Parting strip con- 
trol, being extremely simple, is one of the 
least penalties paid for proper de-icing 
control. The normal practice is to incor- 
porate a temperature sensing element in the 
heater pad as close to the outside surface as 
possible. This temperature sensing element 
usually takes the form of a thin wafer-like 
resistance element, similar to a strain gauge, 
wound with a wire, such as nickel, which has 
a high temperature resistance coefficient ; 
its signal is fed into a Wheatstone bridge net- 
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work whose unbalance can be used to 
modulate power to the parting strips. Where 
an initial heat is required at the parting strips, 
it is simple to shunt the temperature sensing 
element with a fixed resistor, effectively 
decreasing the resistance of this arm of the 
bridge, for a limited time. When this time 
has elapsed, a simple time delay relay can 
be used to open circuit the shunting resistor. 
It is very true that accurate temperature 
measurement at a wing surface is extremely 
difficult to achieve cheaply and reliably, but 
it must be stressed here that accuracy is not 
too important ; control to +-5 deg. Fah. of 
the temperature at the sensing element is 
usually adequate, and the control can be 
simply calibrated to correct for the small 
temperature differential which may exist 
between the sensing element and the external 
surface, which, anyhow, should not exceed 
10 deg. Fah. 

Shedding “* Off”? Time Control—The con- 
trol of shedding off time is less simple than 
parting strip temperature control, in that it 
is a direct function of the rate of ice accretion. 
To achieve this control, it has been the prac- 
tice to use the repeatable sensitivity of an 
orifice ice detector to feed this parameter 
into a controller ; when this is done, the 
controller must count ice detector signals 
and initiate a shedding cycle when a preset 
number of signals has been received. It is 
hard to predict the precise number of signals 
to correspond with an optimum ice accretion 
for shedding, but it is not difficult to build a 
controller which can be simply modified to 
initiate a shedding cycle after any number of 
detector signals between, say, two and twenty. 
Where this feature is incorporated in the 
controller, it is only necessary to calibrate 
one trial installation to achieve correct set- 
tings for all similar airframes. This pro- 
cedure was adopted on the CF100 “ Canuck ” 
all-weather, twin-jet fighter designed and 
built by Avro Aircraft, Ltd., and the resultant 
signal count was set to fifteen detector pulses. 

When the preset number of pulses has been 
received by the controller, it must start a 
shedding cycle and restart the detector signal 
count at zero. Should the accretion rate be 
great enough to “ saturate ’’ the system and 
produce the preset number of detector signals 
whilst a shedding cycle is in progress, a 
memory circuit must operate which will 
discontinue the detector signal count and 
start a second or subsequent shedding cycle 
as soon as the first is completed, and at this 
instant recommence the detector signal 
count. If, however, the accretion rate is too 
slow to “saturate”’ the system, the con- 
troller must discontinue shedding at the end 
of a cycle until the preset number of detector 
signals has been received from the start of the 
last shedding cycle. 

Shedding *“* On” Time Control.—The ideal 
control of shedding time for each area is one 
which affects switch off as soon as ice 
shedding occurs, i.e. switch off must be a 
function of heater pad surface temperature 
It is reasonable to assume that the controller 
incorporates a stepping switch or rotary 
selector switch which transfers power in 
sequence through the shedding areas ; if, 
therefore, this switch carries an additional 
pole or distributor board, this can be used 
to switch shedding heater pad temperature 
sensors in turn into one bridge circuit, 
similar to that used for parting strip tem- 
perature control, and the out of balance 
signal from this bridge can be used to operate 
the shedding area selector, at the same time 
selecting the corresponding temperature sen- 
sor. Such a control must, of necessity, add 
some complexity to the shedding area heater 
pads by the incorporation of temperature 
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sensors, but this form of control, like the 
parting strips, requires no great accuracy and 
can be calibrated in the same manner. 

Obviously, some time limit is necessary for 
shedding time duration, and a control must 
be provided to switch shedding areas when 
this time has elapsed, even if the switching 
temperature at the surface has not been 
reached. This is achieved by a simple timer, 
set, for example, to fifteen seconds, which 
will cause shedding area switching to occur 
after this time has elapsed, if the temperature 
sensor has not already demanded switching. 

An alternative, though far less effective, 
shedding “‘on” time control is similar to 
that described above, but utilises a single 
temperature sensor, sensing some tempera- 
ture between ambient and total, which con- 
trols the time lapse of the timer effecting 
cyclic switching. It may be argued that, since 
this will tie in shedding on time with tem- 
perature, it is as good as using individual 
sensors and far simpler, but this is not so. 
A single sensor can take no account of heater 
pad voltage, which may well vary +8 per 
cent, i.e. +15 per cent on a power basis, and 
this variation is wide enough to render the 
single sensor control too insensitive to 
shedding area surface conditions to be really 
effective. 

Protection Switch-Off —Finally, there is the 
need to switch off de-icing when it is no 
longer required. Switch off should not occur 
either part way through a shedding cycle or 
prior to a shedding cycle when an ice accre- 
tion exists on the flying surfaces which is 
inadequate to initiate a shedding cycle. This 
controlled switch off can be achieved by the 
use of an “‘ overhang ”’ timer, where “ over- 
hang” time is defined as the time elapsed 
between ending an icing encounter and com- 
mencing to switch off protection. This timer 
should time out in anything between two and 
four minutes and should reset to zero each 
time an ice detector signal is received, thereby 
ensuring that overhang time does not 
commence until the end of an icing encounter. 
When the overhang time has elapsed, the 
controller should immediately initiate a 
shedding cycle to clean off any ice accreted 
since the previous cycle ended, and then 
switch off everything, rezeroing all counters 
and timers in so doing. 

Weight and Life.—Aircraft constructors 
must be anxious to know what will be the 
weight penalty for such a controller and 
what life expectancy it should have. No 
single or firm answer can be given to this 
question, but the weight of a simple controller 
performing the functions above might lie 
between 5 Ib and 15 Ib, according to the size 
of, and power density of, the shedding areas. 
Regarding life, ice detection equipment 
should be good for 25,000 signals and a 
controller should be good for 2500 shedding 
cycles without maintenance; assuming 
eighteen shedding areas with an average on 
time of ten seconds each, this amounts to 
125 hours’ operation ; if icing occurs 5 per 
cent of the aircraft’s flying hours, such a 
controller would be good for 2500 flying 
hours. 

Environment.—It is worth while here to 
mention the effect that specified environment 
has on the equipment discussed. Both in 
North America and England, standard 
environmental specifications exist, which are 
too often quoted verbatim in particular 
equipment specifications, with resultant 
unnecessary weight and cost penalties in the 
equipment designed to meet the specification ; 
for instance, an ice detector may be required 
to operate over the temperature range 
—65 deg. to +248 deg. Fah. when icing 
cannot occur beyond the temperature range 
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—40 deg. to +32 deg. Fah., and it is 
reasonable to assume that any single package 
ice detector will all be at a temperature 
within the range of —50 deg. to +60 deg. 
Fah. at any time that it is required to 
operate, except perhaps for ground test, 
where the temperature may be up to 120 deg. 
Fah. A more realistic requirement would, 
therefore, be an exposure temperature range 
of —65 deg. to +248 deg. Fah. without 
damage and —50 deg. to +120 deg. Fah. 
for satisfactory operation. Often, too, 
altitudes up to 60,000ft plus, and sustained 
accelerations up to 9g plus are specified for 
civil transports, which appear excessive 
requirements in the circumstances. 


DISCUSSION 

This paper gave rise to animated discus- 
sion ; in an earlier address, Mr. W. Sherlaw 
had observed that the experience of Rolls- 
Royce, Ltd., was that detectors were either 
able to indicate ice immediately or function 
reliably, but not both. Since the capability 
to overcome a delay in switching on the 
heater was expensive, a detector that would 
turn on the system within seconds of 
encountering icing conditions was urgently 
needed. Mr. L. R. Stephenson (Bristol Aero- 
plane Company) considered that a complex 
control system for the de-icing equipment 
could not be justified, although he agreed 
that if the heater ““on” time was not 
monitored, secondary de-icing surfaces 
behind the primary mats were necessary. 

Mr. I. Hay (Vickers-Armstrongs, Ltd.) 
suggested that if the primary surfaces ran 
adequately far aft, ice formation behind them 
was slight. If secondary panels were fitted, 
they could be switched on by the pilot as 
required. While the saving in energy dis- 
sipation offered by automatic control would 
only be small in terms of fuel weight, the 
saving in installed weight would be signifi- 
cant ; the penalty was exacted in reliability. 

Mr. Hand pointed out that automatic 
heater control should allow smaller primary 
mats. 

Mr. Stephenson responded that on the 
‘“* Britannia ’’ a mat of 6 per cent chord was 
none too large when flying through large 
droplets. Run-back of water was due to 
lack of control over the heaters, not to 
inadequately long mats. 


British Welding Research Association 


THe British Welding Research Association 
held its open day at the Abingdon Hall research 
station on Wednesday, June 11, when a very 
large number of members and guests were given 
an opportunity to inspect the laboratories and 
see some of the work in progress. One of the 
principal speakers at the open day luncheon was 
Sir Claude D. Gibb, who said that industrial 
firms should give a greater measure of support to 
the Association. He pointed out that in an 
establishment of this kind the vital spark of 
enthusiasm could only be kept alive if, in addition 
to pure research, it also carried out fundamental 
research based upon future industrial needs. In 
this connection, committees performed an 
important role in giving inspiration, but they 
should not in any way impede the men engaged in 
actual research. 

Mr. A. R. Jenkins, the chairman of the Asso- 
ciation’s council, pointed out to the visitors that 
the progress of work on some of the long-term 
projects was not easy to see from year to year. 
Results of this work, however, were important 
and would be reflected in industry in years to 
come. At the moment the staff of the station 
was up to its full strength and the facilities pro- 
vided by the projected new building for welding 
work would do much to improve conditions for 
operators. 

Amongst the work at present in progress in 


931 


the fatigue laboratory of the establishment is a 
study of the fatigue properties of mild steel 
shafts reclaimed by welding. In this connection 
it is considered that the influence of stress con- 
centrations may not enter the problem of avoiding 
significant reductions of the fatigue strength of 
shafts reclaimed by surface welding. It is stated 
to appear, therefore, that the principal cause of 
strength reduction will have to be found in the 
metallurgical aspects of surface reclamation ; 
thus, actual strength may possibly be related 
to the welding procedure used. In the present 
work on this problem, 2in diameter mild steel 
shafts are being tested under circumferential 
bending, with a reclaimed portion of the surface 
in the area of maximum stress. The effect of 
preheating and post-heating is of major interest 
at the present time, but to establish a basis for 
comparison, tests on “ as-welded”’ specimens 
are being conducted and some of the initial 
results were shown. 

Amongst the equipment shown in operation 
there was a machine specially developed for 
examining the fatigue behaviour of thick-walled 
pipe containing circumferential butt welds under 
conditions of internal pulsating pressure. This 
machine, designed by the Mechanical Engineering 
Department of the University of Bristol, attains 
maximum pressures of up to 20 tons per square 
inch, with operating frequencies up to 800 cycles 
per minute. Another machine has been installed 
for the testing of large welded shafts in alternat- 
ing torsion. In it there is used a simple, freely 
suspended, two-mass system which is excited 
into torsional vibration by a _ mechanical 
oscillator. When a shaft is connected to the end 
masses the resulting system has a natural fre- 
quency in alternating torsion of about 2000 cycles 
per minute. This equipment was shown in 
operation with a specimen shaft 84ft long and 
63in outside and 3in inside diameter. In a 
similar resonance testing equipment for torsion 
testing specimens up to 14in diameter one end of 
the specimen is fixed and the other connected to a 
mechanical exciter which forms the end mass. 

In the welding laboratory a joint research 
with the E.R.A. is being carried out into arc 
characteristics of the self-adjusting arc. In it 
the relationship between arc voltage and welding 
current has been determined for a series of 
specified wire feed speeds. These volt-ampere 
curves all exhibit a characteristic shape, which 
can be related to the mode of transfer of the 
metal from the welding wire to the weld pool. 
At low arc voltage there is almost continuous 
short circuiting of the arc; as the voltage is 
increased (without altering the wire feed speed) 
the current rises, and there is a zone in which 
short circuiting occurs only occasionally. With 
further increase of voltage, short circuiting of 
the arc ceases and the current becomes sub- 
stantially independent of the voltage. The 
relation between these characteristic curves and 
the penetration obtained in the weld bead has . 
been determined. With increasing voltage, the 
penetration increases to a maximum value, which 
occurs at the transition from the second to the 
third of the three zones mentioned above—there- 
after the penetration decreases slightly with 
increasing voltage. 

When high currents are used in inert gas metal- 
arc welding of aluminium, limitations have been 
experienced as a result of “ puckering’’ due to 
turbulence in the weld pool, and further work has 
been carried out on the special nozzles developed 
by the Association to give an increased gas cover- 
age which removes this limitation. With the latest 
nozzles welds are being made in aluminium 
plate up to 24in thick, and investigations are now 
in progress on the design of suitable edge pre- 
— and methods of controlling the weld 
pool. 
Problems encountered in weld cracking and 
low joint strengths when welding high-strength 
**Duralumin”’ type alloys have been overcome in 
the laboratory by the use of a filler wire contain- 
ing 7 per cent copper, 3 per cent silicon, and 0-8 
per cent magnesium. Some typical test results 
on welds made with this filler wire were shown, 
and the advantages of being able to use the high- 
strength alloy in welded structures illustrated by 
two portal frames, one in alloy HE30WP, which 
has been loaded to the collapse point, and one 
in alloy HEISWP, which is carrying the same 
load without failure, 
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Letters to the Editor 


for the opinions of our 
( We do not hold ourselves responsible 


PUBLIC CITY TRANSPORT 
Sir,—In your issue of June 6, 1958, you con- 
demn the suggestion of a ban on the private 
car from central London as being “ unaccept- 
able to the public,” and “ counter to the whole 
trend of development.” Has the majority 
of the public (non-car owning !) therefore 
to be left to struggle in the anarchy of 
unregulated private traffic ? If the “ whole 
trend of development ” is, as it most certainly 
is, towards stagnation, is it not folly to 
encourage it ? 
CHARLES B. PENNINGTON 
Derby, 
June 11, 1958. 


RAILWAYS INTO ROADWAYS 


Sir,—As a young railwayman, I have been 
reading, with a natural bias, the very interest- 
ing discussion upon the proposal of Brigadier 
Lloyd to turn the railway system into a road 
system. 

One point that does not seem to have been 
mentioned is the number of staff employed 
to maintain, respectively, in good condition, 
the railways and the roads. The roads are 
maintained by the highway authorities in 
part from the rates and in part from a 
Government grant, and the maintenance is 
thus financed as a levy upon the nation, 
whereas the railways are maintained by their 
own staff and the maintenance is financed 
only by the user as a part of the fare, or 
charge, paid at the commencement of the 
journey. Could it be estimated how many 
men would be required to maintain the 
“super road from railway” compared to 
those men maintaining the railways to-day ? 
Would maintenance be only done at night, 
and would it involve the equivalent of single 
line working ? If the answer to the first is 
“ Yes,” then an organisation similar to that 
of the London Underground would be 
necessary ; if the answer is “ No,” then the 
reply to the second must be “ Yes,” and a 
bottleneck be created immediately. 

Another point that does not seem to have 
been considered is the mesmerising effect of 
driving at high speed between the close walls 
of tunnels, or the parapets of viaducts. In 
both cases the width is usually not more than 
about 27ft to 28ft. One cannot expect to drive 
as Close to a vertical wall as one would drive 
to a kerb, so that 4ft to 5ft must be deducted 
for “ clearance,” which then gives an effec- 
tive lane width of 11ft. I submit that this 
lane width is too narrow to allow for even a 
slight mesmerisation of the driver as there 
is insufficient space for a centre kerb (of 
doubtful efficiency). I am well aware of the 
equivalent railway danger of “ sleeper flicker” 
from which I have suffered myself whilst 
travelling in Swiss and Austrian railcars. 

Then there is the problem of the single 
track tunnel. Taking the worst example 
that I am aware of, the Patchway New Tunnel, 
1 mile long and 16ft 6in wide between walls. 


Would you, sir, be prepared to drive a heavy 
lorry under these conditions at 60 m.p.h. ? 
Another equally trying example would be the 
150 yards tunnel nearing Farnborough on the 
main line from Waterloo. Here the railway 
uses four single track bores in a cutting 
about 65ft wide at track level. The formation 
width would be excellent for a road, but the 
idea of driving straight at a 15ft wide tunnel 
would appal me. 

Finally, how soon could a tunnel be cleared 
in the event of an accident, without having 
equipment at each tunnel ? 

J. L. LEAN 

London, W.5, 

June 10, 1958. 


Sirn,—In your issue of June 13 it was 
refreshing to be reminded by Mr. J. R. M. 
Thomas that most of your correspondents 
on this subject do have at least one thing in 
common, which is a bitter dissatisfaction 
with the present state of transport affairs. 
Even those that might go all the way with 
him, and despair of things being “ intelli- 
gently used ” in Britain, would hardly oppose 
an inquiry ; for any improvement will be 
worth while : the aim must be to get ahead 
of other countries, not necessarily to achieve 
perfection—which only spells procrastina- 
tion. An early inquiry was, in effect, recom- 
mended as long ago as 1955 by O.E.E.C. in 
their report on Traffic Engineering and 
Control in the U.S.A. Why do we maintain 
these expensive international organisations, 
and finance their pilgrimages, only to ignore 
their findings ? Mr. Thomas has ample 
cause to despair. 

Then Mr. D. L. Turner neatly compressed 
in one short letter all the longings of railway- 
men for their railways to acquire the charac- 
teristics of railways converted into motor 
roads without the pains of conversion. He 
ended by embellishing the picture of the 
railway of the future that has materialised in 
the course of this correspondence. But the 
five additional, expensive refinements he 
introduced are already commonplace in road 
transport, viz., a high rate of deceleration, 
automatic traffic lights, switching the vehicle 
to right or left by the driver himself, self- 
propulsion of each vehicle, bodies in the form 
of containers. Indeed, as soon as any 
thoughtful railwayman starts on the details 
it becomes very clear that road transport is 
his model, his rival. And this despite the 
fact that road transport—in its present form 
as purely highway transport—is but a poor 
thing ; converted railway transport would 
outrival it, and the combination of the two 
in Britain would far outrival the transport 
system of any other country in the world. 

In the realm of argument that was perhaps 
too quick a transition from the finer details 
to the world scene, but the great difficulty 
in this matter always has been to get away 
from the details—especially among engineers: 
in particular, principles have been elusive. 
A principle derives from a factor so strong 
that there can be no compromise over it ; 
it is therefore a rarity. Nevertheless, I would 


maintain that, over the past few decades, 
developments and events have established the 
employment of small, free-running vehicles 
as the basic principle in transport. In head- 
on conflict with it there stands the much- _ 
quoted dogma of the British Transport 
Commission on “ the great natural advan- 
tages of railways as bulk transporters.” But 
what are the advantages of bulk transporta- 
tion ? The financial position of the railways, 
their declining proportion of the nation’s 
traffic, and the swelling volume of road 
traffic all seem to indicate that bulk trans- 
portation is merely a primitive form of 
mechanical transport from which the public, 
including industry, are turning with ever- 
increasing readiness. Meanwhile, blind 
acceptance of the principle of bulk trans- 
portation is not only leading to inconsistency 
in argument, but is also costing the country 
about £66,000,000 per annum in railway 
deficits plus some £145 million per annum on 
railway modernisation—say, £4,000,000 a 
week, which must be very galling to residents 
along the 180 miles of the ill-fated Midland 
and Great Northern Joint line who are soon 
to be left with no service at all in return for 
their contribution towards that weekly addi- 
tion to the national debt. 

T. I. LLtoyp 

Railway Conversion League, Ltd., 
123/124, Newgate Street, 
London, E.C.1, 
June 15, 1958. 


Sir,—With the possibility of helicopters 
and other revolutionary forms of transport 
becoming more and more important in the 
future, and bearing in mind the very great 
amount of capital invested in railways, it 
would seem doubtful whether roadways can 
ever be proved to have the over-riding 
advantages which would justify such a 
major change as their conversion from 
railways. A less ambitious scheme, although 
it would admittedly entail very considerable 
expenditure, would be the provision of motor- 
ways constructed above railways so as to 
permit rapid road transport from the centre 
of large towns into the country. Such 
motorways would provide arteries for fast- 
moving road traffic without the very great 
expense of purchasing the property which 
would be on the line of a new conventional 
motorway. 

A motorway such as is proposed would be 
particularly valuable on the south side of 
London. For example, one might be con- 
structed from the vicinity of Victoria Station, 
perhaps to the south side of Croydon, where 
it would be connected to the Brighton Road. 
In connection with such a scheme, multiple- 
floored garages could be provided near 
Victoria Station which would prevent the 
motorway adding to the congestion of 
Central London. If Croydon Airport were 
to be converted to a Heliport, such a motor- 
way would provide an excellent link with 
Central London. 

It is, of course, admitted that there are a 
number of problems in carrying out such a 
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scheme, such as those associated with the 
crossing of over-bridges, but it is submitted 
that these could all be overcome and that 
with modern methods of construction (such 
as by exploiting prestressed concrete to the 
full) economic solutions could be found to 
these problems. Surely an investigation on 
these lines would be more worth-while than 
that of “‘ Railways into Roadways.” 


D. P. BERTLIN 


Westminster, S.W.1, 
June 16, 1958. 


Six,—In his response to my letter of May 3, 
Brigadier Lloyd, by a very careful manipula- 
tion of his statistics, has endeavoured to 
show that, even with commuter services, the 
conversion theory can still stand up to careful 
investigation. For the sake of clarity, I 
would like to deal with his statistics under 
three main headings—(a) track occupation, 
(b) vehicles and timings, (c) economic employ- 
ment of labour. Again we will take the 
Great Eastern suburban electric services from 
Liverpool Street as a typical example. 

(a) Track Occupation—Having accepted 
the fact that 60 m.p.h. running between 
stops would be necessary for public road 
vehicles to maintain railway timings, Brigadier 
Lloyd states that the capacity of a single 
traffic lane is up to forty-eight vehicles per 
minute, and there would thus be ample room 
for private motorists to join the public 
vehicle flow in their own cars. Nowhere, 
however, has a traffie flow of forty-eight 
vehicles per minute, at an average speed of 
60 m.p.h. and over distances of 20 miles, been 
achieved in a single traffic lane, and I refuse 
to accept that even with all possible rules, 
regulations and exhortations to drivers, this 
flow could be achieved. It is one thing to say 
that under certain circumstances forty-eight 
vehicles can pass a given point in a minute, 
and that in other circumstances an average 
vehicle speed of 60 m.p.h. can be attained. 
But it is a totally different thing to marry 
these two sets of circumstances together. 

Whilst on track occupation, Brigadier 
Lloyd claims that the Liverpool Street- 
Shenfield line, in common with other lines 
from London, is sufficiently wide near 
London to allow for several traffic lanes. 
May I remind him that all the statistics dealt 
with in this particular aspect of the argument 
relate to commuter services only and that 
the extra lanes would not be available for 
suburban services for the same reason that 
they are not, by and large, available now, 
namely, because the additional traffic lanes 
would be required for the longer distance 
services, in this case London to Ipswich, 
Harwich, Clacton, Norwich and Yarmouth, 
&c. We are dealing in this correspondence 
with the contemplated movement of 20,000 
commuters per hour by road vehicles to 
suburban destinations, and, generally speak- 
ing, there would only be one traffic lane 
available in each direction for this type of 
traveller. 

In conclusion, I note that Brigadier Lloyd 
has not touched on the difficulties of vehicles 
getting into and out of this hypothetical 
traffic flow at intermediate points without 
causing disruption. 

(b) Vehicles and Timings——If we take a 
deep breath, we can swallow Brigadier 
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Lloyd’s contemplated sixty-seater, single- 
deck bus, 50ft long, although i would mention 
in passing that such a vehicle, in the traffic 
flow envisaged, would need to be capable of 
braking from 60 m.p.h. to a standstill in 
twice its own length—a very dubious prospect 
indeed. But to arrive at his requirement of 
166 such vehicles for the Liverpool Street 
services, Brigadier Lloyd has assumed the 
average run to be only to Romford (12 miles). 
In fact, 84 per cent of the services proceed 
beyond this point and the average run is very 
nearly 20 miles. Thus, at one blow, his 
estimated bus requirements are stepped up 
from 166 to around 270, and all Brigadier 
Lloyd’s statistics must be increased pro rata, 
i.e. by about two-thirds. 

(c) Economic Employment of Labour.—l 
am sure that Brigadier Lloyd had his tongue 
in his cheek when he submitted his com- 
parisons of passenger miles weekly, and 
arrived at a figure of 21,600 passenger miles 
weekly for his own scheme as against 2400 
for London Transport. His figures are not 
analogous for two very sound reasons. 
First, his own figures are passenger miles per 
driver and London Transport’s are passenger 
miles per employee, from which we must 
presume that Brigadier Lloyd will not require 
maintenance men, garage staff, inspectors, 
conductors and the like. Secondly, he has 
assumed the same drivers under his scheme to 
be lifting both the morning and the evening 
peak traffics. This is not possible in an 
eight-hour day, and the days of split duties 
are very nearly a thing of the past. After 
making allowance for these and other dis- 
crepancies, his margin over London Trans- 
port fades to nothing. 

Conclusions.—The idea of linking units or 
vehicles to form a “ train, ” to lift passengers 
quickly and in bulk, has stood the test of 
time and cannot possibly be improved upon 
by de-linking the train into individual units 
with individual drivers with variable tempera- 
ments, travelling at variable speed to variable 
intermediate points of call, as is envisaged 
under the conversion theory. It is impractic- 
able and uneconomical, and despite the 
ancient British tradition of raising a daily 
groan in the popular Press, the London com- 
muter services are, by and large, models of 
their kind and are highly efficient at the job 
in hand, namely, that of transporting huge 
numbers of people quickly and cheaply. 

I make no apology for repeating what I 
consider to be one of the most important 
aspects of this issue, namely, the carnage 
caused by road transport. The prospect of 
Brigadier Lloyd’s sixty-seater, SOft long, 
single deckers, travelling at 60 m.p.h. and at 
anything up to forty-eight vehicles per 
minute in a single traffic lane, intermingled 
with private cars at variable speeds, and with 
departures and entries into the traffic flow 
at many intermediate points, will surely only 
solve the London traffic problem by killing 
off the overflow in its first few months of 
operation. 

The conversion theory must inevitably 
founder on the jagged rock of the commuter 
services, and as this involves track occupation 
around every major city, the whole theory, to 
my mind, collapses with it. 


E. R. SMITH 


Dagenham, 
June 11, 1958. 
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Sir,—In recent weeks there has been the 
inevitable flow of letters for and against the 
conversion of the railways to motorways. 
Many have been knee-deep in emotion, some 
have looked soberly at the concept, but I 
must admit I feel that most of the opinions 
expressed have been rather short-sighted, 
Let us suppose that we convert our railways 
to motorways wherever practicable, and let 
us consider the effect on the country as a 
whole. It would be 80 per cent dependent 
for all its transport upon oils and petrols, 
products which we do not possess naturally 
and which have to be imported. Britain 
would be absolutely at the mercy of whoever 
controlled the vast oilfields of the Middle 
East and America. From the direction of 
recent political moves, Russia is well aware 
of our present dependence upon Middle 
East oil and she is spreading her spider’s web 
over these oily flies. Remember Suez and 
then consider how bad the situation would 
have been had we had virtually no railways. 
On this point alone I would consider con- 
version as totally unacceptable at the present 
time. 

Now let us look to the future. Natural 
fuels like oil and coal will run out in 200 
years or so. So it seems that the internal 
combustion engine will gradually die out as 
the prime land transport power unit. How- 
ever, I think it is very likely that vehicles 
thirty years hence will be powered by an 
electric motor using, probably, cells that 
derive current from the formation of water 
from hydrogen and oxygen—the opposite of 
hydrolysis. With this form of clean, relatively 
silent vehicle, conversion might well be an 
acceptable proposition. So, at the present 
time, I would say to the promoters of this 
concept, find something better to do, you 
would only give control of Britain’s transport 
to a foreign and not necessarily a friendly 
power. 

ALAN SAUNDERS 

Winsford, Cheshire, 

June 11, 1958. 
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Book Reviews 


Spannbetonbau. Vol. 2. By WOLFGANG Her- 
BERG. B. G. Teubner Verlagsgesellschaft, 
Leipzig. Price DM.26 

IN this second volume, Dr. Herberg describes 
in detail a large number of bridges and struc- 
tures built in prestressed concrete. It is 
essentially a case book of construction and 
prestressing methods, the theory and pro- 
perties of materials having been dealt with 
in his first volume. It is particularly valuable 
for its descriptions of bridges, since it covers 
the whole field from the first, the Oecelde 
bridge, built in 1938, up to those constructed 
in 1956. It is difficult to find in this book 
any major prestressed concrete bridge which 
is not referred to. The essential information 
about them is set out in tabular form and 
excellent drawings illustrate the details of 
construction. 

The many and various methods of pre- 
stressing and make-up of cables are described 
in detail. It is the first time that the reviewer 
has seen such a comprehensive list. In 
Germany in particular a large number of 
methods are available and they will all be 
found here ; since it is so comprehensive it 
is surprising to find that the Gifford-Udall- 
CCL and the PSC system are not mentioned. 

Other structures are also described, 
although the lists of them are not nearly so 
comprehensive, and in building structures in 
particular some very well-known structures 
have been ignored and others included which 
have no particular merit. A few pages are 
devoted to tanks, pipes and roads, but in a 
very incomplete way. 

_ _ This book is to be recommended to anyone 

who is particularly interested in bridge con- 
struction. Since it is so excellently illustrated 
this book will be extremely useful to the 
engineer without a thorough knowledge of 

German. The only regret is that it is not so 

useful for other types of structures and for 

this reason may give a biased view of the 
usefulness of prestressed concrete as applied 
to all forms of construction. 


The Economics of Industrial Management 
By WALTER RAUTENSTRAUCH and Ray- 
MOND VILLERS. The Mayflower Publish- 
ing Company, Ltd., 41-45, Neal Street, 
London, W.C.2. Price 60s. 

Tus book is specially intended for managers 

of industry and for students in industrial 

organisation and economics, and bearing 
this in mind the rudiments of the subject 
have not been neglected. The book is 
divided into three parts : the first visualising 
the business as a whole, followed by a con- 
sideration of industrial cost characteristics, 
while the third part is devoted to the business 
as part of the “ national plant.” The funda- 
mentals of the accounting process are 
described, and the various financial state- 
ments necessary with their interpretation are 
explained, while the value of keeping a profit 

and loss chart, a break-even chart, and a 

sales mixture chart is stressed, and the 

character and usefulness of each of these 
charts is clearly explained. 

The necessity for having a thorough 
investigation of all the relevant factors before 
financing a business is discussed, and com- 
parisons made between two or more com- 
panies as to earnings, the effect of plant 
design on the economic characteristic of a 
business being considered, while the advan- 
tage of merging two businesses and the 
problems involved are clearly set out. The 
authors claim that “the break-even chart 
of a company is useful, to management 
because it establishes the characteristic or 
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standards of all classes of expenses in relation 
to output and sales”; certainly a correct 
and detailed knowledge of all expenses, both 
constant and variable is essential, and this 
introduces us into the realm of the cost 
accountant, whose functions are briefly 
explained, and the method of splitting up 
prime cost into material, labour and factory 
expense is explored. We are left rather in 
doubt as to the best method of recovering 
factory expense, or oncost, that is to be 
applied to a product. We should like to 
know whether the authors favour the 
machine-hour rate method, and if so how 
they would apply it in periods of depression. 
The necessity for an efficient estimating 
department might well have been stressed, 
and the value of regular statements compar- 
ing estimated and actual expenditure being 
prepared might with advantage be pointed 
out, indeed for efficient results to be obtained 
estimating and cost accounting must be in 
the closest liaison. We notice that no allusion 
is made to the necessity of the cost account 
being interlocked with the financial account. 

A chapter is devoted to the important sub- 
ject of unit costs, and it is indicated that the 
determination of the cost of operating a 
process, and of performing a unit operation 
becomes of great importance when alternate 
equipment and methods of manufacture are 
under review. We are told that “* the ultimate 
goal of management from an economic point 
of view is to maximise the profit of the enter- 
prise. The goal cannot be reached by 
merely following a well-established routine.” 
We are in full agreement with this, and suggest 
that there are British industries that might 
take note of this statement, indeed it is well 
that it has been thought desirable to devote a 
chapter to the relative worth of alternatives. 
The choice is rarely between a good and bad 
solution, but rather to ascertain what is best. 
Replacement of machinery is a good case in 
point, and when to substitute an expensive 
machine for one which seems to be doing its 
job is always a problem, indeed such con- 
siderations lead us into a discussion of auto- 
mation, and the possibilities offered by the 
use of electronic computers, and the appli- 
cation of mathematical methods. A useful 
investigation into the economic life span of 
machinery is made, but it is suggested that 
at the present time “‘ the matter is still in the 
development stage and is even a contro- 
versial subject.” 

Part III of this book deals with a subject 
which certainly has not received much atten- 
tion from British engineers : “‘ the business 
as part of the national plant.” Here the 
authors have not in mind such ideas as 
nationalisation but rather co-ordination of 
effort. A step towards national integration 
may perhaps be found in trade associations, 
but the authors visualise going much further 
than this. It is asserted that the business- 
man’s yardstick is the dollar, for this book 
is written from the American standpoint. 
This yardstick, however, is a variable one 
which complicates the problem while credit 
inflation, combined with monetary inflation 
still further complicates the issue. The ques- 
tion for the business-man is how can the 
effective demand be evaluated and forecast, 
and to be able to be successful it is claimed 
he must study the condition of population, 
and also the purchasing power of that popu- 
lation, for we are told that “* an accurate fore- 
cast of the customer’s intentions and financial 
possibilities means the difference between 
failure and success in business.”” A chapter is 
devoted to the probabilities of future pro- 
duction with a view to the determination of 
whether or no an expansion of the business is 
justified, an eye being kept all the time on 


June 20, 1958 


the state of competition and its possible 
increase. 

All phases of industrial management have 
been covered in this book, some in consider- 
able detail, others more sketchily, and in 
their conclusion the authors affirm that 
“throughout the book a special effort has 
been made to show how scientific methods of 
analysis and measurement can be used to 
help solve the problem of decision making 
to the extent that the decision is directed by 
economic considerations” and in this we 
feel they have been successful. We fully agree 
with their final conclusion that “* the methods 
described will never provide a substitute for 
managerial ability. It is the manager’s 
responsibility to make the decisions. Scien- 
tific methods of measurement and analysis 
do not eliminate the taking of certain ele- 
ments of risk,” but in the hands of a capable 
and progressive manager what is available 
for him in this book should prove of con- 
siderable help in arriving at rational decisions. 

This work concludes with a number of 
problems, questions being set on each 
chapter in turn, the answers not being given, 
but the reader who has grasped the contents 
of the chapter concerned will be able to 
supply satisfactory answers. 


The Finite Twisting and Bending of Heated 
Elastic Lifting Surfaces. By RAYMOND 
L. BISPLINGHOFF. Mitteilungen aus dem 
Institut fiir Flugzeugstatik und Leichtbau 
an der Eidgenéssischen Technischen Hoch- 
schule Ziirich, No. 4. Verlag Leemann, 
Arbenzstrasse 20. Postfach, Ziirich 34. 
Price : S.Fr.14. 

AN experimental as well as_ theoretical 
investigation is described of the finite twisting 
and bending of heated elastic lifting surfaces 
of long rectangular shape. Special attention 
is paid to the character of the chordwise 
deformations and the role played by them in 
coupling the bending and twisting actions. 
Temperature gradients are assumed to occur 
over the surface and throughout the thickness 
(modified Marguerre theory), producing ther- 
mal stresses and affecting the modulus of 
elasticity. The theory is applied to two 
limiting cases, viz., a longitudinally stiffened 
cambered plate with varying stiffness along 
chordwise lines, and a cylindrical shell with 
cambered longitudinally stiffened cover plates 
and without internal structure. Finally, 
there is presented a brief discussion of 
linearised shallow shell theory in the presence 
of temperature gradients with an application 
to small vibrations of heated elastic lifting 
surfaces. A total of six model tests was 
carried out under conditions of thermal 
equilibrium. 


Elektrizitatszahler. By WILHELM BEETZ. 
Verfahrens- und Messkunde der Natur- 
wissenschaft, Heft 9, Friedr. Vieweg and 
Sohn, (20b) Braunschweig, Burgplatz 1, 
Brunswick. Price DM.8.80. 

IN Booklet 9 of the series ‘* Verfahrens-und 
Messkunde der Naturwissenschaft,” Dr. Beetz 
surveys the design and development of 
electricity meters and time switches. The 
treatise, which was first published ten years 
ago, summarises the most important aspects 
of those electricity meters and time switches 
which at present are in current general use. 
References to the literature are given for the 
benefit of those who wish to acquaint them- 
selves with the finer details of the subject. The 
publication of a third edition has served to 
revise the book and bring it up to the newest 
state of the art, as well as bringing the 
bibliography up to date. 
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Chemical and Petroleum Exhibition 


No. I 


HE Chemical and Petroleum Engineering 

Exhibition, opened on Wednesday, June 
18, at Olympia, London, and will continue 
until Saturday, June 28. In the past 
the exhibition has been associated with the 
Engineering and Marine Exhibition and this 
year is the first occasion on which the exhibi- 
tion has been held independently. It is 
sponsored by the British Chemical Plant 
Manufacturers Association and the Council 
of British Manufacturers of Petroleum Equip- 
ment. On the stands is shown equipment 
which demonstrates the advances made by 
British engineers in the design and manufac- 
ture of oilfield units, oil refinery components, 
plant for chemical works, and a wide variety 
of essential auxiliary equipment. There are 
examples typical of some of the larger items 
of oil refinery and chemical plant, but many 
of the larger schemes are, of necessity, repre- 
sented by models, line diagrams and photo- 
graphs, which clearly indicate the scope of 
the work involved in the construction of 
large installations. A wide variety of ancillary 
fittings are displayed and cover pumps of all 
kinds and sizes, and of materials suitable for 
handling corrosive as well as non-corrosive 
fluids, large and small valves, mixers, 
separators, and electrical control systems. 
Prime movers on view include diesel engines 
and gas turbines, and there is displayed a 
wide range of electric motors and portable 
power stations. At the other end of the 
scale from the large units are the record- 
ing instruments of various categories, together 
with examples of laboratory equipment. 


PowER GAS CORPORATION, LTD. 

The Power Gas Group of Companies is 
represented by particular items of the wide 
range of equipment designed and manufac- 
tured for the chemical and petroleum in- 
dustries. A Mark ET heat exchanger 
manufactured for light diesel oil to crude oil 
application is shown and incorporates a tube 
bundle measuring 192in by 30in diameter. A 
model of the Segas catalytic oil gas plant, as 
built at the Isle of Grain refinery, is exhibited. 





Group of “ D ” type “ Maxoil-Duplex ”’ oil 
expellers 


It represents a plant capable of handling 
feed stock from light distillates to heavy oil 
of up to 1000 seconds viscosity Redwood 
No. 1, and designed to produce 16,000,000 
cubic feet per day of town gas when gasifying 
heavy oil, and 20,000,000 cubic feet when 
gasifying light distillates. Three main vessels, 
namely, the steam preheater, a reactor con- 
taining a catalyst, and an air preheater, form 


! 


Glass working model of “ Krystal ”’ crystalliser 


the unit, and there is also a wash box to take 
out the heavy tars and other ancillary 
equipment. 

A glass working model of a crystalliser, 
employing controlled crystallisation by the 
“* Krystal” process, is on view, and the crystal- 
liser, seen in our illustration, is not scaled 
down from an actual plant, but is intended 
to show the flow pattern applicable. A ** D” 
pattern Maxoil-Duplex expeller, with a four- 
stage, 4ft 3in diameter continuous cooking 
kettle, can be seen. This machine, manufac- 
tured by Rose, Downs and Thompson, Ltd., 
is designed for the expelling of almost all 
commercial oil seeds, particularly the softer 
seeds. A battery of such units can be seen 
in the photograph reproduced herewith. 
Flow diagrams illustrate the high-temperature 
heating plants using Bertrams/Rosedowns 
system, which gives temperatures up to 
700 deg. Fah. at very low pressures. A 
special item is the four-way valve which is 
used for the control of secondary heating 
circuits from a constant-temperature primary 
circuit. A large number of sample welds are 
on view and include a variety of metals 
welded by different processes and subjected 
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to preheat treatment and post-heat treatment 
at specific temperatures. 


HUMPHREYS AND GLASGOW, LTD. 


Models of two major projects at present 
under construction by the company are 
exhibited by Humphreys and Glasgow, Ltd.., 
Carlisle Place, London, S.W.1. They are 
a gas plant at Partington and a high-pressure 
complete gasification plant at Westfield, Fife. 

The installation at Partington will have a 
capacity of 7,500,000 cubic feet of gas per 
day, produced cheaply from a range of raw 
materials of low toxicity, and free from 
sulphur compounds. The gas will be avail- 
able at high pressure, so that it can be trans- 
mitted over long distances without com- 
pression. One of the main objects of building 
the plant, which will produce town’s gas by a 
sequence of continuous automatically con- 
trolled processes, is to hasten the full-scale 
development of a process to produce gas by 
hydrogenation of oil or coal and help to 
solve Britain’s problem of low-grade coal. 
The system of the Partington plant is the 
production and purification of hydrogen in 
excess of 90 per cent purity by the gasification 
of oil, and later coal, at 400 1b per square 
inch by reaction with steam in oxygen at 
2500 deg. Fah., and the use of this hydrogen 
for the production of rich gas by hydrogenat- 
ing further oil or coal to produce gas having 
a calorific value of about 600 B.Th.U. per 
cubic foot. Dilution to the required calorific 
value is by nitrogen and it is expected that 
the carbon monoxide content will be as low 
as 1-5 per cent. 

The second model is of the “* Lurgi "’ high- 
pressure gasification plant in which gas can 
be made from low-grade coal containing up 
to 25 per cent ash and 16 per cent moisture. 
A production of 30,000,000 cubic feet of gas 
per day is expected in two stages and the gas 
leaving the plant at 250 Ib per square inch 
will be delivered over a large area by a high- 
pressure and medium-pressure grid. The coal 
will be completely gasified in the “ Lurgi” 
generators at a pressure of 25 atmospheres in 
a continuous stream of oxygen and super- 
heated steam and the proportion of hydrogen 
increased by a catalytic conversion plant. 
Next, the carbon dioxide is “* washed ” out 
and the gas enriched by the hydrogenation of 
oil and finally it passes through a benzole 
recovery plant, pressure oxide purifiers and 
has the final traces of hydrogen sulphide 
removed. The gas, which will have a calorific 
value of 700 B.Th.U. after enrichment by the 
hydrogenation process, will be diluted with 
nitrogen to bring the calorific value down to 
450 B.Th.U. per cubic foot. 


THE A.P.V. Company, Ltp. 


Exhibits shown on the stand of the A.P.V. 
Company, Ltd., Crawley, Sussex, are repre- 
sentative of the services offered by the 
Chemical Engineering and Industrial Engi- 
neering Divisions of the company. Over- 
leaf we illustrate a No. | Rosenblad spiral 
heat exchanger, with a plate area of 62 
square feet, which combines low-pressure 
drop characteristics with a high heat transfer 
rate. There are three designs of exchanger, 
the vapour or vapour-gas condenser, the 
cross flow and the counter current unit, as 
shown. This is designed for normal counter 
current liquid/liquid duties in which the hot 
medium enters at the centre and leaves at the 
periphery and the cold medium passes in the 
opposite direction. High uniform flow rates 
can be maintained at pressures up to 150 Ib 
per square inch. The unit consists essentially 
of a flat plate wound from the centre on a 
mandrel to form two concentric passages 











No. 1 Rosenblad spiral heat exchanger 


and the absence of baffles or other directional 
changes in the passages enables high velocities 
to be maintained and so reduces sludge 
build-up on the heating surfaces. This latter 
effect assists in attaining a high heat transfer 
efficiency. 

Three “ Paraflow”’ pow heat exchangers 
represent the range of such units produced 
and include type HXC, which has twenty-one 
plates and an area of 38 square feet and can 
withstand pressures up to 60 Ib per square 
inch. There is also type 1.H.M.B., having 
ninety-one plates and an area of 335 square 
feet, which operates at hydraulic pres- 
sures up to 60 lb per square inch and has a 
maximum throughput of from 12/15,000 
gallons per hour, depending upon viscosity 
and temperature difference. The third 
example, type C.H.F., is shown with 121 
plates and an area of 557 square feet, and 
operates at a maximum pressure of 120 Ib per 
square inch, the maximum throughput being 
30,000/40,000 gallons per hour. 

Also on view are single units of the plate 
evaporator and separator forming part of a 
double effect evaporator with thermo-com- 
pression. This unit, an example of which is 
illustrated, operates on the climbing and 
falling film principle, using plates instead of 
tubes, the compact arrangement of gasketed 
plates being held together in a frame. The 
plates are arranged to meet the required duty 
and built into units consisting of a rising film 
inlet and falling film discharge sections and 
adjacent steam passages. The feed enters 
the base, boils on contact with the heated 
plates, rises to the top and transfers to the 
falling film discharge, and the concentrated 
product plus vapour is carried into the 





Plate evaporator and separator 
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separator which operates on a horizontal 
where centrifugal separation takes 


ENDECOTTS (FILTERS), LTD. 


The full range of testing sieves shown by 
Endecotts (Filters), Ltd., 251, Kingston 
Road, Merton Park, London, S.W.19, 
includes the streamlined “‘ Endrock ” testing 





“ Endrock ”’ sieve shaker 


sieve shaker which is totally enclosed and 
fitted with anti-vibration mountings. The 
machine demonstrates the rapid analysis of 
particles on transparent rimmed test sieves 
and also the time saved since the operator 
has only to set the unit, press the built-in 
time switch and record the results. It will 
take seven full-height and thirteen half- 
height test sieves of 6in or 8in diameter, 
which are carried on a 
rubber-lined table and 
held in place by a 
clamping plate which 
slides vertically be- 
tween rods and can be 
locked at any height 
by wing nuts. The 
sieve table, which does 
not rotate, is inclined 
from the vertical at 
about 15 deg. and this 
angle is maintained 
constant although the 
direction of inclination 

is changed progres- 
sively in a clockwise 
direction. In addition 
to this movement, the 
table is given a vibra- 
tion at a frequency of 
300 pulses per minute © 
and an amplitude of 
5/,,in. Power is pro- 
vided by a fractional 
horsepower, 4.c., 
single-phase motor and 
the built-in time switch 
can be set for tests 
having a duration up 
to sixty minutes at one 
minute intervals. The 
machine, as illustrated, 
measures 14in by 12in 
by 42in and weighs 
13 cwt. 
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ROBERT JENKINS AND Co., LtTp. 


On the stand of Robert Jenkins and Co., 
Ltd., Wortley Road, Rotherham, there 
is shown a mild steel ring clamp bolt- 
less door with a short flanged extension 
for fitting it to an existing welded mild steel, 
6ft diameter, vertical vessel having a working 
pressure of 25 Ib per square inch. The ring 
clamp consists of a number of mild steel 
clamps, between two mild steel rings, arranged 
at similar intervals to notches in the door 
flange. Each notch is wide enough to allow a 
clamp tongue to pass through when the door 
is to be opened or closed and, by rotation of 
the ring clamp, the clamp tongues engage the 
door flange tongues. The pressure load on 
the door is taken by the opposing tongues, 
while a positive pressure seal is ensured by a 
rubber gasket which suffers no wear since 
the door does not rotate. Locking devices 
and other means ensure that the ring clamp 
will not move while the vessel is under 
pressure. 

Also displayed are two “ Polybloc” heat 
exchangers, both of which have the welded 
metal casings cut away and the graphite 
blocks sectioned to show the axial and radial 
flow passages. These passages are arranged 
to create a highly turbulent fluid flow and 
thus the maximum heat transference. Stand- 
ard unit elements are used which makes it 
possible to assemble a heat exchange area 
of any desired size in one apparatus and to 
meet variations in processing requirements. 
Examples of welded plant are on view and 
include a mild steel drum 18ft 9in long by 
3ft diameter, designed for a working pressure 
of 660 Ib per square inch, a 2ft 8in diameter 
stainless steel sphere to hold gases at a 
pressure of 1650 Ib per square inch, and a 
24in diameter chamber for operation at high 
vacuum. 


ALFA-LAVAL COMPANY, LTD. 


Some of the latest additions to its range of 
centrifugal separators are shown by Alfa- 
Laval Company, Ltd., Great West Road, 
Brentford, Middlesex, and include a standard 


De Laval “ PX. 207-20S ”’ automatic self-opening centrifugal separator 
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model and the smaller of the two sizes of 
automatic self-opening units at present being 
manufactured. These are designed to eject 
separated solids from the bowl in the water 
phase without oil loss, while the machine is 
running at full speed, so that there are 
no shut-downs for bowl cleaning. The 
provision of an automatic timing device 
eliminates the need for manual supervision. 
Since the sludge space is of large capacity, 
there is a considerable running time between 
bowl shootings, and the conical sludge walls 
ensure complete discharge. The smaller, 
Mark PX.207-20S size, which can be seen in 
our illustration, is fitted with a built-in 
paring disc discharge for light-phase liquid, 
so that an oil discharge pump is not required. 
The paring disc can be best described as a 
reversed centrifugal pump. The unit is 
powered by an8 h.p. motor and has a through- 
put capacity, when treating fuels at a tem- 
perature of 180 deg., which ranges from 
450 gallons per hour of fuel at 3500 seconds 
Redwood No. | viscosity to 712 gallons per 
hour when the fuel has a viscosity of 200 
seconds. 

Also seen on the stand is a new laboratory 
centrifuge “‘ Lab 201,” which follows the 
pattern of the larger industrial units and 
forms a useful tool for laboratory and pilot- 
scale work. ‘Lab 201” is operated at a 
speed which gives centrifuging comparable to 
commercial separators and reaches full 
separating efficiency in thirty-five seconds 
from starting up. It operates from a 220V, 
a.c., single-phase circuit and the power con- 
sumption is between 0-3kW to 0-35kW, 
while its capacity ranges up to 22 gallons per 
hour, depending upon the nature of the 
sample of liquor. 


AUDLEY ENGINEERING COMPANY, LTD. 


Examples of the “ Audco Annin” valves 
can be seen on the stand of the Audley 
Engineering Company, Ltd., Newport, Shrop- 
shire, which has entered into agreement with 
the Annia Company of Los Angeles to pro- 
duce them in this country. The valves are 
designed to solve complex fluid control 
problems concerned with hot, cold, erosive, 
corrosive, or viscose liquids, handled in 
chemical, petroleum, paper and steam power 
plants. Of split design, the valve consists of 
an adaptor and a globe body which provides 





Audco Annin ‘‘Domotor’’ control valve 
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for conversion into straight-through angle or 
three-way forms. This split construction 
provides a single-seat design which retains 
an internal contour of the same area as the 
relating pipe and the body flanges retain the 
seat ring in alignment with the valve plug, 
so that lapping of plug and ring is not 
required. Easy replacement of the valve 
seat can be carried out when the body mem- 
bers are separated and the seat is not affected 
by pressure or thermal shocks. Contoured 
valve plugs provide either linear, percentage 
or semi-throttle characteristics and reduce 
turbulence, vibration and noise. 

There are three forms of operating equip- 
ment, namely, “Domotor,’”’ cylinder and 
manual. The Domotor, illustrated herewith, 
has a pneumatic eperator, and is available in 
A.S.A. ratings of 150 Ib, 300 Ib, 600 Ib, 900 Ib 
and 1500 Ib. The unit consists of a dome 
with a built-in positioner and piston providing 
power for accurately positioning the valve 
stem regardless of varying stem forces. 
Cylinder-operated valves have quick-acting 
cylinder equipment using air or gas up to 
150 lb per square inch, while manual control 
units are suitable for precise throttling of flow 
rate and tight closure. 


BRITISH LABOUR PuMP COMPANY, LTD. 


A range of pumps especially designed for 
use in the chemical industry has been intro- 
duced recently by the British LaBour Pump 
Company, Ltd., Blundell Street, London, 
N.7, and are shown on the company’s stand. 
These Mark 5Z pumps handle dirty liquids 
and gas/liquid mixtures and particular atten- 
tion has been paid in the design to ensure 
ease of maintenance, the impeller and internal 
components being removable without dis- 
connecting suction and discharge lines or 
disturbing the motor. The fully- open 
impeller sweeps the casing so that only a low 
positive suction head is required and is 
separately mounted on its shaft and has no 
sealing rings or closely fitted running parts. 
The wetted end of the pump consists of the 
pump casing, cast integrally with inlet and 
outlet passages, and the pump back. 

Capacities range from 10 to 60 gallons per 
minute up to 250ft head with shaft speeds of 
1450 to 3500 r.p.m. on the smaller units and 
to 400 gallons per minute at 90ft head at 1450 
r.p.m. on the larger. 

Other pumps on view include the UZ unit, 
for handling hydrochloric acid and ferric 
chloride solutions, and the USL pump, 
designed specifically for mines and to operate 
in confined spaces. It is self-priming, does 
not require lubrication or external cooling, 
and will run for long periods on “ snore.” 


THE DAVID BROWN COMPANIES 


On the stand of the David Brown Com- 
panies, Meltham, Huddersfield, Yorkshire, 
is a 24in oil pipeline valve manufactured by 
the David Brown Foundries Division, Peni- 
stone, Sheffield. Some of these valves are 
illustrated. Valves of 16in, 24in and 30in 
have been produced and the bodies, which 
are required to withstand pressures up to 
2400 Ib per square inch, are cast in carbon 
steel and moulded in three sections, sub- 
merged arc welding being used to join the 
castings. Inside each valve a split gate 
consists of a gate and segment sliding in a 
*V” groove. Molybdenum steel is used 
for the gate and segment sections and stainless 
steel for the seating, all of which are ground 
to limits of 0-002in and chromium-plated. 
Pressures up to 1000 Ib per square inch must 
be withstood on both gate and segment sides 
of the valve seating. 

Various castings are on view as are also 
recent additions to the speed-reducing and 
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24 inch pipeline valves 


increasing units from the Gear Division. 
These include an R.H.V. gear with output 
shaft at right angles to the input shaft, and 
two recent additions to the range of gearing 
products, the “ Varicon”’ stepless speed 
reducer and the size 2} “* Radicon ” double- 
reduction worm reducer. In the “ Varicon,” 
which is designed for drives up to 5 h.p., 
power is transmitted partly by hydraulic and 
partly by mechanical means. The size 2} 
“ Radicon”’ unit, one of a range varying 
from lin to 28in centres, is designed for 
low-powered, slow-moving drives. It is 
available in fifty-three ratios, ranging from 
65 to 1 to 3600 to 1, with a range of output 
torque between 1270 Ib and 3300 Ib per inch 
at input speeds from 500 to 3000 r.p.m. 


CONSOLIDATED PNEUMATIC TOOL COMPANY, 
LTD. 


Among the power tools and compressed air 
equipment displayed by the Consolidated 
Pneumatic Tool Company, Ltd., 232, Dawes 
Road, London, S.W.6, is a representative 
selection of a new F. E. range of stationary 
compressors which are of horizontal, balance- 
opposed design. On the same crankcase and 
running gear different sizes and numbers of 
cylinders can be mounted to give outputs up 
to 5000 cubic feet per minute or pressure up 
to 3000 Ib per square inch within the horse- 
power range 200 h.p. to 350 h.p. for the two- 
cylinder unit and 350 h.p. to 700 h.p. for the _ 
four-cylinder model. We illustrate a Mark 
F.E.21, single-stage, double-acting, two- 
cylinder, water-cooled compressor having 
cylinders of 194in bore by 12in stroke, and 
designed for an output of 2400 cubic feet 
per minute at 40 lb per square inch at 375 
r.p.m. 

The crankcase part of the frame is fabri- 
cated and fully stress relieved and is boxed 
in by a heavy steel plate. High-strength 
alloy steel bolts secure the cast steel main 
bearing caps and the normalised forge 
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Mark “F.E.21” single-stage, double-acting, two-cylinder, water-cooled compressor 


carbon steel crankshaft is carried in bearings 
having bronze shells white metal lined. 
Similar bearings are employed at the crankpin 
end of the connecting-rods, which are drop 
forgings of high quality carbon steel and are 
fitted with a phosphor-bronze bushing at the 
crosshead pin end. The cast Meehanite 
crossheads are of box construction, and guide 
housings are of the same material. 

Three sizes of Lagonda tube cleaner motors 
fitted with typical cutter heads on the larger 
units and a brush on the small unit are illus- 
trated herewith. These air-powered units 





Lagonda tube cleaners 


are being manufactured by the company 
under licence in what are known as the 
“600,” “1100” and “ 1300” series, which 
cover straight and curved tubes ranging from 
in to 6in diameter. Small tubes are catered 
for by the “ 600” series, and the “ 1300” 
series has a tube range of Ijin to 4}in, while 
the “1100” series covers tubes having an 
inside diameter from 24in-to 6in. 


W. J. FRASER AND Co., LTpD. 


Models and diagrams illustrate the large 
and medium-scale process plant engineered 
by W. J. Fraser and Co., Ltd., Harold 
Hill, Romford, Essex, the models represent- 
ing a fertiliser plant, a solvent recovery 
plant and a plant for the desulphuris- 
ing of coke oven gas and the manufac- 
ture of sulphuric acid. This latter plant is 

i to remove 90 to 97 per cent of total 
sulphur from 1,350,000 cubic feet per hour 


of raw coke oven gas and to produce 37 tons 
of 98 to 100 per cent sulphuric acid per day. 
As examples of special-purpose plant, there 
are two working models—the Nauta mixer 
and the Fraser pin granulator. 

The Nauta is a counter current mixer, for 
liquid/solid or solid/solid mixing, which has a 
high mixing efficiency, low mixing time and 
power consumption, together with a wide 
tolerance of variations in weight or particle 
size. The cone-shaped body incorporates a 
revolving inclined mixing screw which con- 
veys the material up the sides of the mixer, 
so that the material tends to flow by gravity 
down the opposite side. These vertical and 
horizontal movements set up by the screw 
plus the converging effect as the material 
falls to the bottom of the cone ensure quick 
and efficient mixing. Differences in specific 
gravity or air resistance have no effect, since 
the materials are not subject to air dispersal 
and remain virtually in a compact mass. 
Mixing time ranges from two to eight minutes 
and the energy required amounts to 4 h.p. to 
5 h.p. for 600 imperial gallons. 

Primarily intended for use as a pre- 
granulator, the Fraser pin granulator has 
been developed in co-operation with Scottish 
Agricultural Industries, Ltd. Apart from 
special applications in the manufacture of 
fertilisers, it is suitable for use where fine 
materials are to be agglomerated and also 
where materials are difficult to granulate. 
The machine consists of a horizontal cylin- 
drical trough containing a longitudinal shaft 
fitted with two rows of pins arranged helically 
in order to carry the material along. The 
shaft is driven at high speed so that the 
material and water are kept in agitation and 
agglomerate to form small granules. 


(To be continued ) 


Midland and Great Northern 
Joint Railway 


AT the end of last week, the Eastern Area 
Board of the British Transport Commission 
announced that the railway hitherto known 
as the Midland and Great Northern Joint 
Line must be closed down. This line runs 
from Edmondthorpe (near Melton Mowbray) 
and Peterborough to Sutton Bridge, and 
then to Melton Constable, from which 
junction there are three branches to Cromer, 
Norwich and Yarmouth, respectively. The 
total length is 180 route miles, serving sixty- 
five stations and halts. 

The Midland and Great Northern Joint, 


June 20, 1958 


as it is still commonly known, is a railway 
relic of last century. It originated from the 
activity of a number of small independent 
companies which gradually amalgamated ; 
the first section from Spalding to Holbeach 
was opened in November, 1858. In 1866, the 
Midland and Eastern Railway was formed to 
take over the line from Bourne to King’s 
Lynn and exercise running powers to Peter- 
borough. The Midland Railway had already 
secured the working of the Peterborough, 
Wisbech and Sutton Bridge line and, with 
the Great Northern Railway, jointly worked 
the lines between Bourne and King’s Lynn. 
A few years later construction of the lines in 
the northern part of Norfolk began. There 
were further amalgamations in 1883, by 
which time the line was complete between 
Bourne and Peterborough and Norwich and 
Yarmouth via Melton Constable and North 
Walsham. Construction of a branch from 
Melton Constable, through Holt, to Cromer 
was completed in 1887. About the same 
time a connecting link was made between 
South Lynn and Bawsey. No further con- 
struction was undertaken until the incor- 
poration, in 1893, of the Midland and Great 
Northern Railway Joint Committee. In the 
same year the line, as it now exists, was 
completed by bringing into operation a short 
length avoiding Spalding and another length 
from Bourne to join the Midland Railway at 
Little Bytham. The standing of the Midland 
and Great Northern Joint was unchanged by 
the railway grouping of 1921, except, of 
course, that its owning partners, the Midland 
and Great Northern, became merged in the 
L.M.S. and L.N.E.R. companies respectively. 
Passenger and goods traffic continued to be 
controlled from King’s Lynn until October, 
1936, when the working responsibility was 
taken over by the L.N.E.R. and, subse- 
quently, by the Eastern Region of British 
Railways upon nationalisation in 1948. 

The Eastern Area Board of the British 
Transport Commission has explained that, 
for many years, the line has been operated 
at a considerable working loss. No place 
served by the Midland and Great Northern 
Joint is more than a few miles from the 
Great Eastern line which parallels it across 
the northern part of East Anglia, and 
throughout most of the route there are bus 
services. It is this duplication of facilities, 
the Area Board says, which is mainly respons- 
ible for the poor loadings experienced on the 
M. and G.N. line, apart, of course, from the 
general sparsity of traffic in the area. In 
many cases, the Board adds, the stations are 
a long way from the villages they serve and 
the bus, rather than a railway or tramway, 
offers the best and most economical means of 
carrying the bulk of the local and short 
distance passengers. At present, there are 
about 140 passenger trains on weekdays and 
twelve on Sundays on the line, each carrying 
an average of forty to fifty passengers ; the 
number of freight trains averages eighty on 
weekdays. 

The intention is that the closure shall be 
effected in stages, the first stage by the end 
of this year, though the section between 
Melton Constable and Cromer is to be 
retained “pending further examination.” 
About 1500 employees will be affected by the 
closing of the line ; there are to be discus- 
sions with the trade unions so that arrange- 
ments can be made to avoid serious hardship 
and dislocation. By closing the Midland and 
Great Northern Joint, it is estimated that 
British Railways will save at least £500,000 a 
year. In addition, certain heavy expenditure 
on engineering work, such as the rebuilding 
of Clenchwarton Bridge, will not need to be 
incurred. 








June 20, 1958 





THE ENGINEER 


Fabrication in Glass 


Laminated glass construction has been applied to heavily curved windscreens and 


to electrically heated windows. We 


recently observed some of the techniques of 


manufacture of such items. 


HERE is now in production at the King’s 

Norton, Birmingham, factory of the 
Triplex Safety Glass Company, Ltd., a new 
department specialising in curved laminated 
glass panels, principally for use as wind- 
screens and rear windows in cars. It is 
worthy of note that a wrap-round window of 
laminated glass deserves to be regarded as an 
example of cost being deemed secondary, for 
either complex curvature or laminated con- 
struction render the product about two and a 
half times as expensive as a simply curved 
toughened screen. In the case of complex 
curvature this is at least partly because the 
parts cannot be stacked closely together and 
take up far more room in storage or carriage 
than cylindrical sections; for this reason 
the production of wrap-round screens is 





curvature is so great that the points on which 
the flat plate initially rest are more than tin 
from the edges, in which case the marks left 
there would be visible when the glass was 
mounted, a hinged flap is fitted at each end 
of the mould to carry the flat plate ; the 
two flaps are coupled together so that both 
ends move inwards together as the glass 
bends. For wrap-round screens even more 
elaborate moulds are used, the end sections 
of the mould being hinged so that the sharp 
curvature near the ends is not impressed 
until after the centre has settled on the 
mould. This is achieved very simply by 
counter-balancing the hinged ends so that 
they tend to fold up, and only the weight of 
the flat sheets keeps them down ; when the 
glass is sufficiently soft they rise. 


A pair of curved sheets being removed from the mould on which they have been passed through the furnace 


carried out on a three-shift basis and only 
small batches are allowed to accumulate in 
the works. 

The early stages of the manufacture are 
common to all windscreens, the glass being 
inspected by eye for defects and the outline 
of the required shape being copied from a 
template into the glass by a tungsten carbide 
wheel or a diamond. The unwanted glass 
outside the trace is then broken away by 
hand ; the delay permissible between marking 
and breaking out is increased by moistening 
the vicinity of the mark within paraffin before 
cutting. The sheet destined to become the 
outer layer of a curved window is cut cor- 
respondingly larger than the inner. 

A pair of sheets, outer downwards, is then 
laid on a mould and enters a furnace. The 
mould may be visualised as resembling a 
frame for a finished window ; when the 
glass is flat, it rests only on the ends of the 
mould, but as it softens at high temperature 
it falls under its own weight until it touches 
the mould all along its periphery. If the 


Since during this operation the glass bends 
not only along its major axis but also along 
the minor axis, it is essential that a pair of 
sheets is moulded together and subse- 
quently assembled together. The glass is 
heated by radiation from above, so that the 
inner sheet is always hotter and there is no 
doubt about the adjoining faces conforming. 
To prevent the two sheets sticking at this 
stage, they are separated by a sprinkling of 
fine powder. It would be difficult and expen- 
sive to remove this powder, since washing 
would involve cooling and drying the glass, 
so colourless crystals having the same 
refractive index as the interlayer are used, 
and they become invisible in the finished 
product ; a diatomaceous earth satisfies these 
requirements. 

From the mould the pairs of sheets are 
passed into a dehumidified dust-free room 
where they are separated, the inner faces 
blown clean with compressed air, and a layer 
of “ Vinal” interposed. This interlayer, 
about 0-015in thick, is of polyvinyl butyral 
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A wrap-round windscreen assembly is rolled into a state 
of adhesion 


manufactured in the United States by the 
Monsanto Chemical Company, and for 
curved screens a rather soft mix, incorporating 
much plasticiser, is used. The assembly, 
with the two sheets of glass replaced precisely 
in their original relative positions, is then 
heated by electric radiant elements and 
passed between rubber rolls to eliminate air 
from the interfaces ; our illustration shows 
how this operation causes the “ Vinal ”’ to 
cease to appear translucent. Adhesion is not 


yet complete—the glass has a _ streaky 

















Gold film panel with sensing element and relay 


appearance—and packs of plates are then 
placed in an autoclave and raised to about 
100 Ib per square inch and 100 deg. Cent. The 
parts are then allowed to cool, checked on 
fixtures for shape, examined visually for 
flaws, and passed out. 

When we visited the factory recently to 
see curved screens, both laminated and 
toughened, being produced, we also saw 
examples of electrically heated glass able to 
resist the forming of mist or ice on its surface. 
Already in use for such purposes as the 
rear windows of cars and the bridge windows 
of ships are wired windows in which a grid 
of wires 0-0008in or 0-00lin diameter are 
embedded in the plastic interlayer. These 
usually have a resistance of the order 1-10 
ohms and are well adapted to automobile and 
aircraft supply voltages of 6V to 28V. The 
wired windows have the disadvantages that 
although the wires are oxidised dark blue, 
they do glitter under illumination, and that 
the heated area must be made up of rect- 
angular strips which end at least 4in from the 
periphery. These criticisms do not apply to 
Triplex “ G.F.,” a coating of gold film about 
2x 10-"in thick, which was described in more 
detail in our account of the Physical Society 
Exhibition this year (April 4, page 500). 
This coating has a resistance of 10 ohms for 








@ square area and may run at voltages from 
24 to 240V, the heated area being sub- 
divided to suit the heat release to the available 
Small panels may be made from 
two 4in sheets, but {in is the normal mini- 
mum total thickness SF pone up to 30in 
by 42in are available, curvature up to a 
depth of lin can be encompassed. 

The heat inputs to windows naturally vary 
widely, from 30-36W per square foot on 
drivers’ windscreens to 200-400W per square 
foot for demisting and 400-800 for anti- 
icing on aircraft. Where the input exceeds 
100W per square foot a thermostatic over- 
temperature protection is necessary, since a 


; 
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temperature of 80 deg. Cent. will cause the 
“ Vinal” to bubble or may crack the glass. 
For this purpose a length of pure nickel wire 
having a resistance between 25 and 100 ohms 
at 20 deg. Cent. is incorporated ; when the 
heating is turned on current is passed also 
through this element, and at the desired 
maximum temperature the current through 
the detector will fall low enough to allow a 
control relay to open and cut off the supply 
to the gold film. Such a windscreen assembly 
is shown in our diagram ; control units to 
monitor such a screen are manufactured by 
Wynstruments, Ltd., for ships and the 
Plessey Company, Ltd., for aircraft. 


Wheel Lock Inhibited Braking 


NTI-SKID devices are already established 

equipment for aircraft, since not only is the 
ability to stop short of the aerodrome boundary 
occasionally priceless, but also the energy to be 
dissipated is high enough to destroy a very 
expensive tyre if a wheel is allowed to lock. 
There are good reasons for applying such devices 
to surface vehicles also : it will be recalled that 
the chance of jack-knifing a vehicle and trailer 
on a slippery surface has been demonstrated to 
be much reduced by so doing. Others, perhaps 
less obvious, are that it becomes much safer to 
manceuvre a vehicle under braking, since the 
tendency to lock the wheels from which the 
weight is transferred is nullified ; that the dis- 
tribution of braking effort between front wheels 


| FROM PRESSURE SUPPLY 
















wheels (there was no room for generators on the 
front wheels). The hydraulic circuitry differed 
from that of aircraft in that the anti-skid unit, 
instead of being fitted between supply and brake 
and acting as a two-way valve directing high- 
pressure oil either to brake or low-pressure 
sump, is by-passed by the supply line and has to 
act only as an on-off cock ; this is found to result 
in a less abrupt action which, in view of the 
lower suspension frequency of road vehicles, is 
desirable. Since the purpose of inhibiting the 
braking system against locking the wheels is 
largely to preserve the controllability, the installa- 
tion is designed not to allow a large difference 
between braking forces on each side of the car to 
develop ; this is achieved by positioning the 

restrictors, across which 

a pressure difference 

appears when the anti- 
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up against an abutment 
almost as soon as the 
anti-skid units operate. 
The trial installation 
is elaborated by strain 
gauge pressure trans- 
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Diagrammatic view of the anti-skid installation 


and back wheels, or between two axles with 
weight transfer under braking, must no longer be 
a compromise bound to betray the designer under 
some circumstances, and that braking power as 
great as can be employed at high speeds, when the 
rolling inertia gives an anti-skid effect, can be 
built in without rendering the _ controls 
treacherous at low speed. 

Accordingly, the Dunlop Rubber Company 
has evolved from its ‘* Maxaret”’ anti-skid unit 
for aircraft (described in some detail on October 
3, 1952, page 460) a corresponding device for 
road vehicles. The principle is the same, that at 
a certain level of angular acceleration, detected 
by a flywheel, a valve in the brake power line is 
actuated to relieve the brake application pressure. 
Such a system is, of course, strictly limited to 
vehicles with power-operated brakes, and since 
it is adversely affected by any changes in the 
operating pressure/brake torque relationship, 
it is most easily applied to a disc brake. A trial 
installation has been made on a Jaguar Mk. VII, 
using an engine-driven pump, aircraft hydraulic 
reservoirs, and Dunlop disc brakes. The accelera- 
tion sensors are gear driven from the disc itself, 
as also are tachometer generators on the rear 


brake cells and Electro- 
matic valves to isolate the 
anti-skid units, switched 
to allow either or both 
front and rear pairs to be selected. A multi- 
channel optical oscillograph produces a photo- 
graphic record on a time base of all brake 
pressures, hydraulic supply pressure, speed of 
each rear wheel, and apparent acceleration along 
the longitudinal axis of the vehicle. In addition, 
stopping distances have been measured directly 
by the use of an explosive road marker. 

Results have confirmed the design performance 
of the device and the expected improvement in 
braking power. On a dry coarse asphalt surface 
using treaded tyres, a stop from 67 m.p.h. took 
232ft using anti-skid and 248ft when a high 
degree of driving skill was used to avoid wheel 
locking. In the same conditions overall accelera- 
tions of 0-61 g from 76 m.p.h. and 92 m.p.h., 
using anti-skid, have been derived from stopping 
distance measurement. (The road marker was 
fired from the brake pedal, so that distance 
measurements can only err in the pessimistic 
direction.) The driver of the car can feel the 
anti-skid system operating, but the change in 
acceleration is at something near to suspension 
frequency and might well escape observation 
if one was not watching for it. 

As has been explained, the application of such 
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an installation is considered most desirable on 
chassis such as are associated with goods vehicles, 
and hardly necessary for cars driven at the speeds 
used in this country, although interest has been 
shown in all fields from countries where distances 
demand and roads allow high performance 
vehicles. While for the lighter vehicles hydraulic 
brake actuation is well established, and a power 
system has already been introduced by Citroen, 
the trend on heavy vehicles appears to be towards 
standardising air braking. Such operation is 
unwelcome, if not incompatible, with anti-skid 
devices, since the response time of an air motor 
tends to be long and variable with the braking 





Rear brake of trial installation : in the foreground is 
the acceleration-sensitive valve, and beyond the axle 
can be seen the wiring of the speed transmitter 


effort in use. However, hydraulic operation has 
great advantages for critical systems such as 
power steering, and it will be recalled that a 
hydraulic system for steering, braking and door 
actuation incorporating accumulators has already 
been proposed by Lockheed. Where hydraulic 
power is intended to run the brakes only, Dunlop 
suggests that a minimum of difficulty in adapting 
to an existing vehicle would be met if the 
hydraulic pump were driven by an air motor 
exhausting into the induction manifold of a 
throttled engine. Provision would be made so 
that, if the supply failed, after the reservoir had 
been exhausted the brakes were applied by travel 
of the pedal in the conventional way (operation 
of the power valve needs very little movement), 
the extra pedal movement automatically isolating 
the anti-skid devices to prevent irreplaceable 
energy being dissipated through them. 





INSTITUTE OF MARINE ENGINEERS.—A paper 
with the title “Supercharged Boilers for Marine 
Application ” was read recently by Mr. E. L. Daman 
before the Institute of Marine Engineers. The author 
considers that the continued interest of both naval 
and marine engineers in improving fuel consumption, 
reducing weight and space, and simplifying con- 
struction of propulsion plants has led many engineers 
to view the supercharged boiler as offering a promising 
step in this direction. The paper discusses the steam 
component of a supercharged or combined gas 
turbine steam boiler plant and considers the general 
design for supercharged boilers and also outlines the 
main points of a boiler at present in operation. 
Weight and space comparisons between conventional 
and supercharged boilers are presented, while the 
performance data of a supercharged boiler is analysed 
and compared with a conventional unit of equivalent 
capacity. Results of fuel oil treatment tests are 
briefly dealt with and an outline given on the problems 
of matching a supercharger set to a supercharged 
boiler, together with a numerical presentation showing 
the effect of mismatching on boiler weight and 
performance. The paper concludes that the benefits 
from a supercharged system have been proved by 
theory and practice to be attractive, and that operating 
experience has shown that such systems can be built 
having a reliability comparable with the conventional. 
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Fuel-Flow Test House 


A NEW fuel-flow test house, claimed to be the 
most extensive of its kind in Europe, was opened 
on June 6 by the Minister of Supply, Mr. 
Aubrey Jones. The test house has been set up 
by Firth Cleveland Instruments, Ltd., a recently 
formed subsidiary of Simmonds Aerocessories, 
Ltd., at Treforest, Glamorgan. Facilities are 
provided for testing flowmeters, water separators, 
valves, &c., and there is apparatus for use in 
future development. The company states that 
tests to Government and other specifications can 
be carried out on behalf of any manufacturer in 
the United Kingdom and western Europe. 

The establishment has a pumping station and 
fuel storage tanks in addition to the test house. 
The latter contains three laboratories. In one 
of them are the instrument test rigs, flowmeter, 
and flight simulator ; in a second is the equip- 
ment for testing water separators, filters, strainers, 
valves, &c.; and the third is a control room. 
Fuel from the main storage tanks passes through 
the pumping station and is distributed to the 
test rigs. After traversing the water separator 
test rig, fuel is pumped back into the main tanks. 
The flowmeter test rigs each have a pump and 
reservoir, and are self-contained ; the fuel is 
diverted into a weighing tank when testing. 
After tests it may be transferred back into the 
storage tanks. During tests the fuel temperature 
may be taken to between —40 deg. and +55 deg. 
Cent. ‘‘ Dekatron” scalers and attendant pulse 
generators are used to measure the flowmeter 
transmitter frequencies and the time taken to 
fill the weighing tanks. There is a 400 c/s power 
supply for the flowmeters, and double-beam 
oscilloscopes and ancillary test gear are provided. 
Mass flow is measured by Avery weighing 
machines fitted with contacts for the timing 
devices and the load indicators. It is stated that, 
with the aid of this gear, the rate and the amount 
of the flow can be measured to within 0-2 per 
cent. Other liquids besides fuels can be used in 
the circulating rigs. 

Flowmeters are tested and calibrated in a fuel 
line under simulated flight conditions. The 
average rate of flow and the quantity of fuel 
passed are measured. Flow rates can be obtained 
ranging from such as are employed nowadays 
in aircraft to such as the company anticipates 
may be used later. We understand that a variety 
of hydrocarbon fuels is available in the storage 
tanks, and the establishment may be extended to 
deal with more exotic fuels in time to come. 

Pumps supplying up to 60,000 i.g.p.h. are 
used in testing water separators and filters to 
determine their efficiency. Fresh or sea water 
can be injected into the stream at 6000 i.g.p.h., 
thoroughly emulsifying it. Various solid con- 
taminants can also be added continuously to the 
fuel at predetermined rates. Fluid passing 
through a combined separator and filter is 
analysed as follows :—a centrifuge is used to 
measure the amount of water contained by 
the influent; Karl Fischer apparatus measures 
the amount of water contained by the effluent ; 
the solid contaminants are weighed ; and 
the size of dust particles is measured by 
miscroscopic inspection. We understand that 
all kinds of Simmonds water separators are to 
be tested under running conditions. 

The company informs us further that all 
types of valve can be tested, and instru- 
ments are arranged to indicate the flow at 
any instant. The rig is used to check and adjust 
the following of the firm’s products :—{i) A 
water dumping valve automatically operated by 
a float (this is fitted to drain accumulated water 
from the sump of a separator) ; (ii) a flow con- 
troller designed to work within close limits ; 
(iii) a shut-off valve designed to interrupt flow 
when it reaches a nominal maximum rate, but 
arranged so that restoration of flow is only 

ible manually. 
rh oneal room houses the consoles for the 


remote regulation of the main text rigs. Fuel 
flow lines are stated to be controllable either 
automatically or manually, and automatic test 


cycles can be programmed. 


Atomic Energy in Australia 

A SYMPOSIUM on the peaceful uses of atomic 
energy was opened in Sydney, Australia, by the 
Hon. W. H. Spooner, Minister for National 
Development, on June 2. Senator Spooner’s 
address traced the origin of the occasion back to 
the 1954 resolution of the General Assembly of 
the United Nations, relating to the use of atomic 
energy for peaceful ends. ‘“* The promoters of 
this symposium,” said the Minister, ‘ were 
moved by the same high purposes and principles 
that lay behind the General Assembly’s resolu- 
tion. These were to disseminate knowledge and 
to hasten research and development.” 

During the week of the symposium, 108 papers 
were presented on materials, power engineering, 
research reactors, &c., to audiences consisting 
not only of Australians but also of visitors from 
Britain, Canada, New Zealand and the United 
States of America. Thirty-eight of the overseas 
members of the symposium were official repre- 
sentatives. Visits were paid to the University of 
Sydney and to the newer but rapidly expanding 
University of Technology : in both these estab- 
lishments work on various aspects of atomic 
energy (often in collaboration with the Australian 
Atomic Energy Commission) was observed. An 
especial object of interest was the A.A.E.C. 
Research Establishment at Lucas Heights, where 
the 1OMW reactor “ Hifar,’”’ which first became 
critical on Australia Day this year, is now being 
brought up towards full power. This reactor is 
similar to “‘ Dido’’ at Harwell. About 400 
engineers and scientists form the staff at the 
Lucas Heights laboratories, which cost some 
£6,000,000 to build. 

An atomic energy exhibition was run con- 
currently with the symposium and was opened 
(also by Senator Spooner) at the Sydney town 
hall on June 2. The exhibition included models 
of power reactors, working demonstrations of the 
use of radio-isotopes in industry, stands illustrat- 
ing uranium prospecting and mining in Australia, 
and displays of how training for work in nuclear 
technology is carried out. The exhibitors were 
Atomics International, Inc.; the Australian 
Atomic Energy Commission ;_ British General 
Electric Company Pty., Ltd.; Davies Kent 
Pty., Ltd.; Richard Foot (Aust.) Pty., Ltd. ; 
A. E. Goodwin Pty., Ltd.; Kodak (A/sia.) 
Pty., Ltd.; Long Industrial Equipment Pty., 
Ltd. ; New South Wales University of Techno- 
logy ; Nuclear Power Plant Company, Ltd. ; 
Pergamon Press; the Permutit Company of 
Australia Pty., Ltd. ; Philips Electrical Indus- 
tries Pty., Ltd. ; Radium Hill Uranium Project ; 
H. B. Selby and Co., Pty., Ltd.; Siemens 
(Aust.) Pty., Ltd. ; U.K. Atomic Energy Autho- 
rity ; U.S. Information Service ; University of 
Sydney; Vokes Aust. Pty., Ltd.; Watson 
Victor, Ltd. 


Fire Research 


Detaits of investigations undertaken during 
the year under review are contained in Fire 
Research, 1957, published for the D.S.I.R. and 
Fire Offices’ Committee by H.M. Stationery 
Office, price 5s. 

One investigation, which was begun at the 
request of the Building Research Station, is 
concerned with the part played by the external 
walls of multi-storey buildings in restricting the 
spread of fire vertically on the face of a building. 
Experiments are being made on a full-scale 
section of a four-storey building consisting of 
single rooms one above the other. A staircase 
has been included so that the problem of personal 
safety in buildings with a single enclosed internal 
staircase can be studied. These experiments 


have been repeated with models to compare the 
growth of fire with that in the full-scale structure. 
Work has also been carried out on the part which 
can be played by automatic fire detectors in 
reducing annual fire losses. The delay from the 
start of a fire to the beginning of fire fighting 
was examined. 

During the year, the committee on industrial 
fires and explosions met to consider, inter alia, 
gas and vapour explosions started by friction 
sparks, the risk of which appears to be marginal. 
However, investigations were carried out on 
explosions in ducted systems, both closed and 
vented, to find how pressures may be reduced to 
safe values by venting or other techniques. 
Special attention was paid to the way in which 
the length and diameter of a duct influence 
explosions. What are thought to be interesting 
relationships have been observed. There are 
indications that a critical ratio of length to dia- 
meter may exist, above which there is a rise in 
” maximum pressure obtained when vents are 


A draft specification for a roof test has been 
considered by the British Standards Institution. 
The test is concerned only with the protection 
provided by a roof against fire from a neigh- 
bouring building and against the spread of flame 
on the surface of the roof, features required by 
the Model Building By-laws. Much information 
is being obtained on the behaviour of various 
types of roof under test, and trials have been 
made on twenty-four types of roof for various 
manufacturers. 

In the course of a hydro-electric scheme asso- 
ciated with the Canadian St. Lawrence Seaway 
project, a number of buildings are being 
demolished before flooding the land. The Fire 
Research Section of the Building Research 
Division, National Research Council of Canada, 
arranged to carry out full-scale fire tests in a” 
number of the buildings and invited the Joint 
Fire Research Organisation to co-operate. A 
member of the staff went to Canada to assist 
with tests to compare the growth of fire in large 
buildings with that in domestic and small-scale 
model dwellings on which some information has 
already been obtained. The winter temperatures 
prevailing introduced experimental difficulties. 
A deflection anemometer with eddy current 
damping was designed and constructed to 
measure the rate at which air enters a burning 
building. 


Higher Speed Water Brakes 


A NEW range of Froude hydraulic dynamo- 
meters, designed for the testing of engines 
developing both high powers and high speeds, is 
now being put into production by Heenan and 
Froude, Ltd., of Worcester. 

The new machines, which will be known as 
the Froude DA type, will be available in a range 
of sizes. The smallest of these absorbs 350 b.h.p. 
at speeds up to 45,000 r.p.m., and the largest 
54,000 b.h.p. at speeds up to 8500 r.p.m. Their 
principal applications will be gas and steam 
turbine testing. 

These dynamometers have been evolved from 
existing designs by reducing the diameter of the 
standard rotor by about 25 per cent, which 
permits considerably higher speeds of rotation 
for the same peripheral velocities and at the 
same time has the effect of reducing (in 
much higher proportion than the reduction 
in rotor diameter) the velocity with which the 
water leaves the rotor at maximum duty. Water 
velocities thus become much more manageable. 

_The conventional Froude rotor is double- 
sided, having cups on each side to in-° 
crease capacity and to neutralise any axial 
thrust. In the new DA design, however, the 
rotor is split vertically into two and the two 
parts separated to form two half-rotors, each 
eS a ae 
other. Between the two -rotors is a corres- 
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ponding set of power absorbing stators fixed to 
the dynamometer casing. This inversion of the 
normal Froude arrangement has certain tech- 
nical advantages, inasmuch as vanes are provided 
on the back faces of the half-rotors to form a 

which prevents excessive egress of water 
This, in turn, enables conven- 


amount of water in the cups. 
Another departure from previous Froude 
igns is the absence of the sluice-gate form of 
for masking the power absorbing 
elements to varying extents so as to regulate the 


trolled by a development of the “* back pressure 
outlet valve’ familiar to users of the large FA 
d 


ynamometers. : 

In this form of control, a small water impeller 
is mounted on the dynamometer shaft : this sets 
up a water pressure which varies as the square of 
the dynamometer speed. The pressure is con- 
veyed to the spindle of a double-beat valve which 
controls the out-flow of water from the dynamo- 
meter casing and thus the amount of water 
contained in the power absorbing elements. 
Adjustment for a particular load setting is 
achieved on the standard machines (remote con- 
trol can be provided at extra cost) by the manual 
operation of a small bleed-off valve which 
increases, or decreases, this pressure, determining 
the back-pressure set up by the double-beat valve 
and thus regulating the water content and, 
consequently, the load imposed. 

A further design feature is that the dynamo- 
meter shaft runs in oil-lubricated plain bearings : 
the use of these bearings has permitted the design 
of dynamometer shafts of the dimensions and 
rigidity needed for such high-speed work. To 
obtain maximum sensitivity and accuracy, the 
trunnion bearings on which the dynamometer 
casing oscillates are of the oil lift type which 
eliminates metallic contact and has practically no 
friction. The shaft bearing centres are so close 
and the shaft so stiff, that whirling speeds are 
displaced well above the normal maximum. 

The DA type has one set of power absorbing 
elements, running in one direction of rotation 
only. The DAR type has two sets, each arranged 
to absorb power in opposite directions of rotation, 
the dynamometer thus becoming directly revers- 
ible. The DAD type, which has two sets of 
elements, each working in the same direction, is 
non-reversible, but capable of dealing with twice 
the power of its DA and DAR equivalent. The 
smallest machine in the new range, fitted with a 
single rotor element, is known as the DA-190 
and will deal with 350 b.h.p. at speeds up to 
45,000 r.p.m. By fitting the same size machine 
with two rotor elements, the power capacity is 
doubled. Similarly, the largest size, known as 
the DAD 790, will deal with 13,500 b.h.p. when 
fitted with a single rotor and 27,000 b.h.p. when 
fitted with two, at speeds up to 8500 r.p.m. As 
each dynamometer shaft is rated for four times 
the single-rotor duty, it is possible to couple two 
double-rotor (DAD) machines in tandem to 
absorb as much as 54,000 b.h.p. at 8500 r.p.m. 


Colour Television 


THe B.B.C. has issued a report on colour 
television tests up to the spring of 1957. It 
describes the results as promising, though further 
experimental work will be needed to resolve out- 
standing problems concerning mainly the design 
of equipment. The B.B.C. has formed the 
opinion that the system used (an adaptation of 
the American N.T.S.C. system) is capable of 
giving acceptable results. The report, B.B.C. 
Engineering Division Monograph No. 18, The 
B.B.C. Colour Television Tests : An Appraisal of 
Results, is published at 5s. Since these tests were 
completed, a further series has been carried out. 
The results of these are now being analysed. 

The B.B.C.’s verdict is that the colour pictures 
produced by the N.T.S.C. system as adapted to 
405 lines, with the picture sources and display 
tubes that are at present available, are satis- 
factory. The quality of ordinary black and white 
television, when received on a colour television 
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set, was found to be generally satisfactory. The 
problem of registration with the three-tube colour 
camera requires attention and certain features 
of the display tube could with advantage be 
improved, but the technical performance of the 
system is adequate for a satisfactory colour 
television service in the frequency bands at 
present in use. The tests radiated from Crystal 
Palace from November, 1956, to April, 1957, 
included live studio performances, film and 
slides. Of the observers, 89 per cent regarded 
the reception of the live scenes as satisfactory. 
The 35mm film was regarded as satisfactory by 
100 per cent of the observers, and the 16mm film 
by 93 per cent, and the slides by 98 per cent. 
Over 1000 questionnaires completed by B.B.C. 
staff were analysed to obtain these results. 

The results of the tests have been communi- 
cated to the television advisory committee, 
which has the task of advising the Postmaster- 
General on the whole field of television. The 
results have also been sent to the C.C.LR. (Inter- 
national Radio Consultative Committee), which 
has just met in Moscow to consider colour 
television. The B.B.C. will carry out further 
experimental transmissions from time to time. 
It is pointed out that there are many other 
problems to be solved : for example, the pro- 
duction of a reasonably priced colour receiving 
set and agreement on the future standards to be 
applied to the development of television in the 
United Kingdom. The decision whether or not 
there is to be a public service of colour television, 
and, if so, the system to be used, rests with the 
Postmaster-General. 

We understand that Marconi’s supplied much 
of the transmission equipment which has been 
used by the B.B.C. in its experimental colour 
broadcasts, including the three-tube colour 
cameras, the associated camera control equip- 
ment, the complete signal encoding equipment, 
and all the accessories which go to make a com- 
plete colour camera channel, including colour 
monitors. The manufacturer also reports that 
Marconi transmitters, including the high-power 
transmitters at the Crystal Palace, were used for 
the majority of the experimental broadcasts. 

The modified N.T.S.C. system has also been 
developed by Marconi’s for medical use. Last 
week a vehicle containing over 2 tons of colour 
television equipment was formally handed over 
by this company to Smith Kline and French 
Laboratories, Ltd.; this is claimed to be the 
first unit of its kind in the country. This equip- 
ment will be used to televise surgical operations 
over a closed circuit at medical conventions. 


Control of Power Stations 


In making his speech on June 11 at the opening 
of Evershed and Vignoles’s new offices at Acton 
Lane Works, Chiswick, Sir Christopher Hinton, 
chairman of the C.E.G.B., briefly surveyed the 
future of automatic control for chemical pro- 
cesses, power stations, &c. “I believe,’’ he said, 
“ that we are not by any means at the end of the 
potential development of complete process 
control, but in seeking further applications I do 
feel it is necessary to have in mind that some of 
the major problems in achieving those further 
applications are human and _ psychological.’ 
Sir Christopher went on to say that he was 
quite certain that, technically, there would be no 
difficulty within the next few years in putting 
chemical and other process plants under central- 
ised control, such that the plant could be looked 
after virtually by one man. He believed that, 
again technically, it would be reasonable to 
contemplate a time when all power stations could 
be operated from a central point. One had to 
remember, however, that automatic controls 
to-day and, he thought, for a long time in the 
future, would look after plant when it was 
operating normally, or within certain limits of 
departure from normality, but that in abnormal 
circumstances a skilled man was still needed. 
The problem, as Sir Christopher saw it, was not so 
much a technical one ; it was rather a problem of 
whether and to what extent it was economical, 
and how, when it became economical, the 
managers of a plant were to be kept mentally 
alive during 99 per cent of the time in order that 
they might be alert for the remaining 1 per cent 
of the time when conditions went beyond the 
controls. 


June 20, 1958 


Aluminium in Packaging 


A SyMpPosiuM on aluminium in packaging, 
sponsored by The Aluminium Development 
Association, was held on Thursday, June 12, 
in the Savoy Hotel, London, with Mr. S. E. 
Clotworthy, the president of the Association, as 
chairman. The meeting was attended by a 
large number of representatives of all sections of 
the packaging industry and they were the guests 
of the Association at lunch, at which the guest 
of honour was Mr. W. J. Taylor, Parliamentary 
Secretary to the Ministry of Supply. 

Eight papers were presented for discus- 
sion, of which three were the subject of 
the morning session, the remainder being dis- 
cussed in the afternoon. Mr. D. C. G. Lees, 
M.A., was the rapporteur for the morning 
session and summarised the main points arising 
from the first, second and third papers, which 
were entitled : ‘‘ The Characteristics of Alumi- 
nium of Importance in Packaging,” by E. E. 
Spillett, B.Sc., and E. Elliott; ‘* The Case for 
Aluminium in Packaging,”’ by J. C. Bailey, B.Sc., 
and “ The Design of Aluminium Packs,’ by 
Milner Gray. Paper No. 1 noted that 30,000 
tons of aluminium was used by the industry in 
1957 and summarised the characteristics of the 
metal with particular reference to its imperme- 
ability, lightness and resistance to attack. To 
these properties was added the fact that alumi- 
nium is hygienic, non-toxic, without odour or 
taste, and that it is suitable for contact with food. 
The second paper was mainly concerned with 
the increased use of the metal for packaging as 
influenced by economic considerations. Tables 
indicated the growth in the tonnage used and the 
per capita consumption in a number of countries 
and the paper considered the position with regard 
to collapsible tubes and rigid containers, together 
with a scheme for reducing costs. High scrap 
value was put forward as a pointer towards cost 
reduction provided there was a workable con- 
tainer recovery system. In paper No. 3 the 
basic problems of the designer were considered 
from the point of view of the appeal to the 
customer. 

The papers at the afternoon session were 
reviewed by Dr. E. G. West, B.Sc.; they 
were: ‘Aluminium Cases for Processed 
Food,” by A. V. Lovell, B.Sc.; ‘ General 
Line Containers,’ by R. Taggart; “ Alu- 
minium Collapsible Tubes for Packaging,” 
by R. W. D. Carr, M.A. ; “ Aluminium Foil in 
Packaging (Production, Conversion and Uses of 
Foil and Foil Laminates),’”’ by T. H. Angel, 
Ph.D., and J. R. Green; and “ Aluminium 
Closures,’”’ by W. R. Gamble, B.Sc. The first 
paper of the afternoon presented a review of 
aluminium cans for processed food in which 
present applications were surveyed and factors 
influencing design were discussed. Methods of 
manufacture and typical plant were illustrated 
and the results of shelf life and storage tests 
recorded. In the next paper, the use of alumi- 
nium for built-up, shallow-formed and deep 
drawn and impact-extruded containers was con- 
sidered, and the latter was compared with regard 
to price, weight and volume with glass. The 
advantages of the extruded aluminium pres- 
surised containers were set forth and the point 
made that there are no technical problems 
in the uses of aluminium for the containers . 
The third paper of the afternoon dis- 
cussed the materials used for collapsible tubes, 
the principle of the extrusion production process, 
the method of decoration and recent develop- 
ments. The following paper, the seventh of the 
meeting, dealt with production of foil and its 
characteristics and methods of sealing, and then 
considered the combination of foil with plastic 
film or paper to form a laminate. The purposes 
served by the application of coatings to alumi- 
nium foil were listed and an appendix gave data 
concerning moisture resistance, opacity and 
penetration by insects. Design and production 
of closures were reviewed in the last paper, which 
noted the materials used and illustrated the 
manufacturing processes. 

A small exhibition illustrated the properties 
of the material and individual sections contained 
examples of foils and foil laminates, can-making 
methods, collapsible tubes, general line con- 
tainers and recent developments, including items 
from abroad. 
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Nuclear Agreements with Japan 


SEPARATE agreements have been concluded 
between the U.K. and Japan and between the 
U.S.A. and Japan to cover a decade’s collabora- 
tion in peaceful nuclear power projects. We 
understand that competitive tenders from three 
of the British nuclear power consortia, each for a 
station with an output in the order of 140MW, 
are being considered by the Japanese authorities ; 
they are now satisfied that the risk from seismic 
shocks can be reduced to an acceptable level. It 
is reported that an American design (possibly 
subsidised) will also be purchased. 

Information not classified in one of the grades 
of secrecy will be passed on, and the U.K. 
Atomic Energy Authority may help to build 
plant in Japan for making and processing fuel 
elements. It has been agreed that fissile material 
recovered by the Japanese will not be used for 
military explosives, and that the U.K.A.E.A. 
will have first call on any surplus. The U.S.A., 
in its turn, has agreed to provide 2700 kg of 
U**5 over the course of the decade. 


Haul-Off Equipment for Cable- 
Making Machines 

Two new machines have been developed by 
Larmuth and Bulmer, Ltd., Union Street, Salford, 
for use in the wire rope and cable-making 
industries. One of these machines, a “ cater- 
pillar ’’ haul-off, illustrated below, is designed for 
use in connection with a cable-making machine 
where excessive strain on a cable as it is hauled 
off is likely to damage the sheathing. In this 
machine, the cable is gripped between two 
“ caterpillar ’’ belts, each of which has a steel 
core carrying special rubber shoes. These shoes 
are notched to form a 
series of jaws which 
impart a firm grip along 
the length of cable. Each 
caterpillar belt is sup- 
ported through a number 
of rollers in a frame 
which can be adjusted 
to permit the handling 
of cables of different 
diameters. 

A positive grip is im- 
parted on the length of 
cable between the jaws 
by hydraulic loading 
cylinders, and the pres- 
sures which can be pre- 
selected range up to 7000 
Ib per square inch. The 
required gripping load 
is controlled by a lever 
on the instrument panel 
which also carries a 
gauge which indicates 
the pressures at which the 
machine is operating. 
The pressure of the jaws 
is relieved by a return 
spring when it is required 
to release the cable. The 
stable nature of the 
caterpillar assembly enables the machine to be 
used as an independent cable measuring device 
and an indicator is provided on the instrument 
panel for this purpose. 

The driving of the caterpillars can be through 
a P.I.V. variable-speed box, which receives its 
power either from a constant-speed motor or by 
a direct transmission from the cable-making 
machine. 

One of the two types of haul-off machines 
available is suitable for cable diameters between 
0:20in and 2:30in, and exerts a pull up to a 
maximum of 1000 Ib at speeds between 7ft and 
190ft a minute. The second is suitable for cables 
between lin and 4in, and pulls up to 3000 Ib at 
speeds between 7ft and 130ft a minute. 

A newindependent take-up drum stand also being 
made by the firm can be operated independently of 
the machine it serves. These machines are mounted 
on a rigid steel chassis and they can be moved 
around as required to serve a number of machines 
according to the necessities of manufacture. 
These stands are made in six different sizes, 
covering drums with external rim diameters from 
29in up to 118in diameter. A drum is supported 
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on this design of stand by a through shaft, and 
for quick and easy movement, raising and lower- 
ing is effected by hydraulic jacks. 

Where a stand is required for a wide range of 
operation the winding gear is driven by a motor 
which has a wound rotor with a slip charac- 
teristic when operated against a cable pull beyond 
a preset tension. By the use of a variable torque 
control, a required cable tension may be chosen 
from a calibrated dial before starting up, or it can 
be simply adjusted during running by operating 
a control handwheel. When the production 
machine stops the driving motor slips, but main- 
tains a constant pull on the cable. There is no 
risk of damage to the motor under these condi- 
tions as it is cooled by an auxiliary fan. 

For cables of gin diameter and over, using 
cable pulls below 200 1b, the traverse winding 
gear is fitted with an automatic device by which 
a guide shoe places each coil in the correct 
position by the action of a “ feeler,’’ which is 
guided by the preceding coil. When used for 
cables below jin diameter, the unit is fitted 
with the conventional device with pawls and 
ratchet wheel. 


Second Geneva Conference on 
Atomic Energy 


ForRTY-FIVE governments and four inter- 
governmental agencies have so far submitted 
2370 abstracts of papers for the second United 
Nations conference on the peaceful uses of 
atomic energy, which is due to be held in Geneva 
in September. There are more than twice as 
many papers as were offered for the first con- 
ference in 1955. A new subject for the conference 
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is that of controlled thermonuclear fusion, 
Nearly a hundred abstracts on fusion experi- 
ments or studies have been sent in by a dozen 
governments. Fission is still not old-fashioned, 
however, and the conference will review experi- 
ence with reactors that are now producing power 
in a number of countries. The role of nuclear 
power in their economies is to be outlined not 
only by the leading nations, but also by such 
countries as India, Italy, Japan, Rumania and 
Sweden. 

The problems of producing and processing 
fuel for fission reactors will be examined in a 
number of papers. More attention is being paid 
than in the first conference to ways of separating 
U** from natural uranium, and more stress is 
being placed on the chemical processing of fuel 
elements that have been partly consumed. An 
American contribution will discuss a pyro- 
metallurgical process by which to purify molten 
fuel, and for which a plant is being built. The 
manifold uses of radioisotopes will once again 
form a dominant subject for review at the 
conference: 120 abstracts deal with medical 
applications, and, to illustrate the parallelism of 
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much of the effort, seventeen separate countries 
have reported on the use of I'** for the diagnosis 
or therapy of thyroid disorders. There are about 
ninety papers on radioactive tracers for the study 
of fertilisers, soil characteristics and diseases in 
livestock. A number of papers indicates the 
increasing adoption of radioisotopes in measuring 
devices and controllers, and also their use in 
modifying the properties of certain materials. 
Abstracts have been received of papers on the 
nuclear-powered ice-breaker recently launched in 
Russia, the Ameri¢an merchant ship ** Savannah ”’ 
which is now being built, and Japanese studies 
for a submarine tanker. 

Developments in fundamental physics will, of 
course, also be reviewed at the conference. 


Coil Spring Research 


AT the recent annual conference of the Coil 
Spring Federation, the president, Mr. R. Salter 
Bache, appealed for more support for the coil 
spring industry’s research organisation. Collabo- 
ration in the industry had become more impor- 
tant, he said, because of increased competition, 
rather than in spite of it. The importance of the 
development of materials, processes and tech- 
niques in spring production, Mr. Bache remarked, 
was not only a matter of interest to spring 
manufacturers but also to all users of springs. 
As springs were of such importance to all 
branches of the engineering industry, it was in 
the interests of all users to take an active part 
in research to improve spring performance. 

The Coil Spring Federation was established in 
1942 and its research organisation was formed 
three years later. The research organisation’s 
work is assisted by a grant from the Department 
of Scientific and Industrial Research, and a 
report has just been published on the progress 
made during 1957. Laboratory accommodation 
for the Coil Spring Federation is provided by the 
British [ron and Steel Research Association. 


Drill Unit 

A DRILL head unit now being made by Stuart 
Davis, Ltd., Much Park Street, Coventry, has a 
chuck capacity for in drills in steel and a 
spindle travel adjustable up to 1fin, the maximum 
feed travel being I4in. The spindle is driven by 
a $+ h.p. motor and the unit is available with two 
types of drive. A flange-mounted motor can be 
fitted, giving three alternative speeds of 700, 
1400 or 3000 r.p.m., and an alternative vee belt 





Drill unit for jin drills. An air-hydraulic feed 
gives steplessly variable drilling feeds and rapid 
approach and return strokes 


drive when used gives spindle speeds of 1100 to 
3000 r.p.m., with a 3000 r.p.m. motor, or 250 to 
2000 r.p.m. with a 700 r.p.m. motor. : 

An air-hydraulic system is used for aciuating 
the drill feed motion and the lever to be seen on 
the side of the unit in the illustration controls 
the in-and-out spindle movements. A graduated 
knurled knob above the spindle nose controls 
steplessly variable feed rates. The length of the 
rapid approach stroke and the total depth of 
the feed stroke are controlled by adjustable stops 
and the rate of power feed is independent of 
spindle speeds. 
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Industrial and Labour Notes 


Iron and Steel 


British steel production in May aver- 
aged 379,000 tons a week, compared with 
407,800 tons in April. The Iron and Steel 
Board says that the Whitsun holiday and a 
reduction of producers’ stocks of crude steel 
during May contributed to the fall in output. 
Furthermore, production continued to be 
affected by the lower export demand and the 
reduced home demand which was particu- 
larly noticeable in the building and allied 
trades. Pig iron production in May was at 
the rate of 249,600 tons a week compared 
with 256,900 tons a week in April. The 
Board adds that the consumption of finished 
steel in the United Kingdom in the first 
quarter of this year was just over 3,500,000 
tons, or 0-8 per cent more than in the com- 
parable period of last year. The increase, 
it is suggested, was due to the substantial 
rise in motor vehicle output which offset the 
decline in steel consumption in other indus- 
tries, 

Last Monday, in Parliament, the Pay- 
master-General was asked if he would make 
a statement on “ the present recession in the 
iron and steel industry,” and what action the 
Government proposed to take. The reply 
was made by the Parliamentary Secretary to 
the Ministry of Power, Sir Ian Horobin, 
who said that, as the demand for certain 
steel products had declined, the industry was 
now temporarily working under capacity in 
certain sections. No Government action 
would be justified, however, at this stage to 
deal with this fluctuation in trade. The most 
recent figures, Sir lan added, though admit- 
tedly only up to the end of March, showed 
that home steel consumption this year was 
actually rather higher than last year. What 
had happened was a “very great fall in 
exports.” That should drive home to all 
concerned the necessity for competition. 


Welsh Steel and Tinplate Industry 


At the beginning of February, the 
Minister for Welsh Affairs, Mr. Henry 
Brooke, in consultation with other Ministers, 
appointed a Government team to examine 
“further methods of meeting the difficulties 
raised by the closure of certain steel sheet 
and tinplate works in West South Wales and 
the threatened closure of further works.” The 
team was not asked to consider the problems 
concerned with the building of a new inte- 
grated steel works and strip mill as this 
subject was already under consideration. 

The team’s report has now been received, 
and some of the matters contained in it were 
communicated to the House of Commons 
last week in a written reply by the Minister 
for Welsh Affairs. This reply says that the 
team reviewed the recent history of the tin- 
plate and sheet industry and emphasised 
that what it had examined was essentially 
““the remainder of the industry after the 
technical revolution represented by the 
erection of the fundamentally different inte- 
grated plants at Ebbw Vale, Margam, 
Trostre and Velindre.”” The team concluded 
that there was virtually no prospect of any 
further work for the hand tinplate mills, 
which had mostly closed already. At some 
of the hand sheet works, operations were still 
continuing and might go on till the end of 
1959. But the scale of operations during that 
period would depend very much on general 
economic circumstances. At the end of 1959, 
extensions to the modern plants producing 





sheet would come into operation, which would 
inevitably mean little or no demand there- 
after for the product of the hand sheet mills. 

The Minister’s reply went on to emphasise 
the team’s view that there had been a com- 
plete revolution in the tinplate industry. 
West South Wales, it was pointed out, now 
had two of the most modern tinplate plants 
in the world and the output of tinplate was 
greater in the area than it had ever been 
before, though fewer people were employed and 
the manning of the modern plants was almost 
complete. The revolution in the sheet 
industry had not yet gone quite so far, but 
before long most of the old plants would be 
replaced by the modern plants in other parts 
of Wales. So far as the old steel works were 
concerned, the team considered that further 
contraction was almost inevitable. It believed 
that the improvements taking place at a few 
of the plants had a good chance of success 
and should be given such encouragement as 
lay in the Government’s power. It did not 
consider that there was anything the Govern- 
ment could or should do to try to keep the 
other old plants going, since that would 
increase the risk that all would ultimately 
fail. The team accordingly recommended 
that the future of the area must lie in the 
development of a wider variety of industries 
there. 


Manufacturing Industry’s Stocks 


The Board of Trade has announced 
that, according to provisional estimates, 
the value of manufacturers’ stocks and work 
in progress increased by less than | per cent 
in the first quarter of this year. This small 
increase followed a slight decrease in the 
fourth quarter of 1957. This year’s first 
quarter estimates, it is stated, indicate 
increases in the value of both work in pro- 
gress and finished goods but a decrease in the 
value of materials and fuel. The index 
number (December, 1955=100) of value of 
stocks and work in progress was 118-9 at 
the end of March. At the corresponding date 
last year it was 114-5. 


Overseas Trade 


The Board of Trade has given a 
provisional figure of £287,300,000 as the 
value of United Kingdom exports in May. 
This is £22,000,000 higher than the April 
total and is, in fact, the best figure recorded 
since May last year. But in the first five 
months of this year, exports were 2 per cent 
lower in value than the total achieved in the 
corresponding period of last year. Imports 
in May have been provisionally valued at 
£308,600,000, which is £2,000,000 below the 
April figure. The May figure, the Board of 
Trade says, was affected probably to the 
extent of £10,000,000 to £15,000,000 by the 
London dock strike. In the first five months 
of this year imports were 13 per cent lower in 
value than in the comparable period of 1957. 


Strike Ballots 

During the London bus and dock 
strikes there has been a good deal of dis- 
cussion about the desirability of a secret 
ballot by trade union members to determine 
strike action. The matter was raised again in 
the House of Commons last week by Mr. 
Gresham Cooke. He asked the Minister of 
Labour to invite the Trades Union Congress 
to recommend to trade unions generally that 


their rule books should be modified so that 
strike action and its discontinuance be 
determined by a secret ballot of members. 
The Minister, Mr. Iain Macleod, said 
in his reply that he realised that there was 
“a considerable body of opinion” which 
supported Mr. Cooke’s view. But from what 
study he, the Minister, had given to the 
matter, he did not believe that a secret 
ballot would in any way reduce the incidence 
of strikes. In particular, it would have 
practically no impact upon the unofficial 
strikes which were the present main difficulty. 


Employers and Workers 


In his chairman’s speech at the annual 
meeting of The Industrial and General 
Trust, Ltd., on June 12, Sir Edwin Herbert 
referred to the “ tremendous social revolu- 
tion” through which this country had been 
passing since the war. It was not surprising, 
he said, if the labour unrest, which naturally 
accompanied that revolution, broke out from 
time to time in the form of strikes, either 
official or unofficial. It was regrettable, of 
course, and sometimes it might seem quite 
unnecessary, but, Sir Edwin remarked, it 
was well to remember that there were few 
countries where such great changes could 
have been effected so peaceably. If one 
viewed dispassionately what this country had 
accomplished in the years since the war, one 
= look back with pride and forward with 

ope. 

Sir Edwin went on to suggest that there 
was still far too much loose talk of the 
difference between employers and workers 
as though their objectives were completely at 
variance. This, he thought, was quite wrong ; 
basically both had the same objective but 
differed in their view of the steps which 
should be taken to attain it. Although much 
remained to be done in reconciling the two 
points of view, it was fair to say, Sir Edwin 
asserted, that employers and employed were 
closer together to-day, in most sections of 
industry, than they had ever been before. 
Employer and employed alike worked within 
limits of stern economic necessity. There was, 
he believed, a growing willingness to recog- 
nise facts and it was only from a realistic 
position such as that that future prosperity 
could grow. 


Tax Reliefs for Industry 


The Chancellor of the Exchequer, 
Mr. Heathcoat Amory, announced some 
further tax reliefs for industry on Tuesday, 
during the committee stage of the Finance 
Bill. It will be recalled that in his Budget 
statement in April, the Chancellor said that 
the initial allowances for depreciation would 
become 25 per cent for plant and machinery 
and 124 per cent for industrial building. 
Now the rates are to be 30 per cent for plant 
and machinery and 15 per cent for buildings. 
The special rate of 40 per cent for mining 
works remains unchanged. These newly- 
announced rates date from April 15, when 
the Budget was presented. In his statement 
on Tuesday, the Chancellor said it was 
desirable that plans for investment in industry 
should continue to be made with confidence. 
Weighing the various factors, he had come 
to the conclusion that it would be well now 
to make some increase in the practical 
encouragement he sought to give industrial 
investment by improving the initial allow- 
ances, 
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West German Brown Coal 


No. U]—(Continued from page 908, June 13) 


A substantial proportion of the German Federal Republic’s electricity, and large 
amounts of domestic and industrial fuel, are derived from lignites, the largest 
deposits of which are found in the Rhineland west of Cologne. The present article 
reviews the development of this coalfield which, since the war, has undergone an 


unprecedented expansion. 


Since we published an article on this subject ten years 


ago,* deep opencast mining, the feasibility of which was then still under debate, 
has made rapid strides through the introduction of extra-heavy machinery. 


Net in importance to its use for the genera- 
tion of electricity is the employment of brown 
coal for domestic and industrial heating. At one 
time the railways also consumed large amounts 
of brown coal, but the number of steam locomo- 
tives is constantly being reduced in the course of 
an extensive programme of electrification and 
dieselisation. 


BRIQUETTING 


If brown coal is to be used in places which are 
at great distances from the mine, it is essential to 
remove most of the water to be found in the crude 
coal in order to reduce transport charges. At 
the same time, it is necessary to process the coal 
into a product which will be convenient for 
handling. This is done by briquetting, a process 
which in a primitive form—wetting and working 
a mass of soft brown coal and drying it in moulds 
—was already practised in the late eighteenth 
century. Since large lumps of wet brown coal 
do not dry satisfactorily, while pre-dried small coal 
cannot be moulded by hand, further progress 
depended upon the possibility of applying much 
greater pressure. The first suitable press for 
this purpose was invented by Exter in 1857. 
Pressures of the order of 1000 atmospheres are 
applied which compress the material as well as 
moulding it. 

After screening the raw brown coal to remove 
fines, sizes of 10mm and over are passed through 
hammer mills and subsequently rescreened. The 
fines are dried in rotating drums, while the large 
particles are recycled or sold separately. The 
drying drums are cylindrical shells of about 4m 
diameter, revolving at 6 to 8 r.p.m. about an 
axis slightly inclined to the horizontal, and fitted 
inside with axially arranged pipes of 100mm 
diameter, which are surrounded by slightly 
superheated steam. Wet coal is fed in from one 
end by means of a hopper and passes through the 
dryer in ten to twenty minutes. Drying is 
assisted by drawing warm air through the pipes. 
Emerging with a temperature of 80 deg. to 





* “QOpencast Mining in the Rhine Brown Coalfield,” by 
W. L. G. Muir, THe ENGinger, April 9, 1948, page 344; 
April 16, page 368, and April 23, page 392. 
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85 deg. Cent., the coal is exposed to a further 
airstream which removes interstitial water vapour, 
which would hinder the moulding and which also 
cools it to 50 deg. to 60 deg. Cent. It is, however, 
becoming clear that it is the final drying and not 
the cooling which is important, so that nowadays 
this last drying process is usually combined with 
a further grinding and screening stage, the inter- 
mediate cooling being omitted. 

During drying, there occurs an ageing of the 
grain surfaces which results in hardening and a 
decreased readiness to reabsorb moisture. At 
the same time, the moulding properties and 
strength of the briquettes are reduced, as there 
is not sufficient water on the grain surfaces to 
act as a lubricant so that the coal particles could 
be pushed into sufficiently close contact. This is 
the reason for having a grinding stage, after the 
drying, which supplies the required moisture by 
exposing the moist centres of the particles. Such 
briquettes also show a more even shrinkage 
during combustion and retain their shape longer 
in the fire. 

Briquetting presses are plunger presses in 
which the plunger, which sits on the extension of 
a crosshead, is driven by means of a heavy fly- 
wheel, eccentric and connecting-rod. Coal is 
filled into a hopper situated at the side of the 
mould which is towards the flywheel. The 
plunger passes through the hopper on its outward 
stroke and injects a quantity of coal into the 
convergent-divergent extrusion mould. By mak- 
ing the mould in two halves and housing the top 
half in a hinged frame, the angle of convergence 
can be adjusted by means of a screw spindle stop, 
or hydraulically, to suit the grade of coal which 
is being briquetted. The mould is held in the 
machine by safety straps which break under over- 
load and so allow the mould to be ejected, 
thereby saving possible damage to the press. 
Below are shown two briquetting presses made 
by Kléckner-Humboldt-Deutz A.G., during 
assembly. 

EXCAVATING MACHINERY 

Modern opencast brown coal mining is 
machine intensive and characterised by the 
development of a range of earth and coal 
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excavating and transporting oe a all of 
which is very large and some of is unique 
for size and performance. me 

The basic tool, without which opencast mining 
on the t scale would be unthinkable, is 
the ical excavator in its various forms. 
The bucket chain excavator, originally developed 
in France and employed on railway and canal 
construction, was further developed in Germany 
by Liibecker Maschinenbaugesellschaft (LMG), 
who in 1891 introduced the first excavator— 
a steam-driven, high-cutting machine—in the 
Rhenish mine Gewerkschaft Brihl. Three years 
later this firm projected a second kind of 
equipment which has since become of great 
importance, the conveyor bridge for spoil. 
Electric motive power was applied for the first 
time in 1898. The early machines were mounted 
on rail tracks, and some very large ones were 
supplied to’ the Middle German mines, where 
there was a large thickness of overburden. Thus, 
the largest excavator at the time, an LMG bucket 
excavator, cutting to 40m below track level and 
removing 750 cubic metres per hour, was com- 
missioned at the mine “ Ilse” in 1909. Already 
before the first world war an endless chain coal 
scraper had been introduced whose downward 
cutting boom could reach to 30m to 36m above 
track level. The seam was scraped down at 
angles of 60 deg. to 75 deg. and the coal taken 
up by means of a short bucket chain. 

The invention of the belt conveyor with cotton- 
reinforced rubber belts, due to A. M. Clark 
(1883), was first used by the Compagnie Nationale 
des Travaux Publics, of Paris, although it is 
stated that Clouth in Cologne was already 
making rubber conveyor belts ca. 1870. Prob- 
ably because the feeding arrangements were not 
yet sufficiently developed, it was considered for a 
long time that belt conveyors were unsuitable for 
any except sandy soils. For harder soils use was 
made of plate or bucket conveyors. An excep- 
tion was the above-mentioned LMG conveyor 
bridge project of 1894, which incorporated a belt 
conveyor some thirty years before the general 
introduction of such conveyors. The same idea 
was carried into effect in 1897 in the Ludowici 
clay pit, where an LMG cantilever conveyor 
of 35m span was combined with a bucket chain 
excavator. The arrangement of 1894 and the 
realisation of 1897, incidentally, are claimed to 
mark the beginning of modern continuous strip 
mining. 

It will be seen from the foregoing remarks that 
most kinds of mechanical equipment used in 
brown coal mining can look back on a history of 
many decades. Of more recent development are 
the use of track-mounted equipment and the 
introduction of the rotary excavator. Tracked 
fighting vehicles made their first appearance on 
the Somme in 1916. Later, track-mounted 
excavators were built on the German side for 
digging military trenches. From this invention 
stemmed the first tracked LMG bucket chain 
excavator for opencast mining which was com- 
missioned in 1919 in the Prinzessin Viktoria 
mine in Neurath. In 1926, the same firm 
supplied a three-point supported machine with 
two steerable tracks, to the “ Vereinigte Ville” 
mine, the success of which paved the way for the 
later large-scale versions of this design. 

The invention of the bucket wheel as an 
excavating tool was patented in 1913, but it was 
only in 1920 that the first rotary bucket excavator 
was put into service in a Middle German brown 
coal mine. This machine, however, was a failure, 
and for many years rotary excavators could not 
make any headway against the highly developed 
bucket chain design. Their practical application 
in coal mining thus dates effectively from the 
middle thirties. 

Rotary bucket excavators for coal mining 
were built by LMG from 1935 onwards. In 
1955, this firm, amalgamated with Orenstein- 
Koppel A.G. (O. & K.) since 1950, supplied 
the first of three track-mounted giant excavators, 
with a service weight of 5900 tons, a working 
height of 50m and an hourly capacity of 10,800 
cubic metres.t 

_ The second of the three bucket excavators has 
since been commissioned and the third is to go 
into service this year. Two machines of similar 
size and capacity were ordered from Fried. 


+ See also Tus Enomvesr, January 6, 1956, page 29. 
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Large LMG rotary bucket excavator, for an hourly output of 10,800 cubic metres. The machine is connected 


by a conveyor bridge to a track-mounted loading unit. 


Krupp Maschinen- und Stahlbau Rheinhausen, 
one of which has gone into service. 


TABLE Vil—Large LMG Rotary Bucket Excavators 








Maximum difference in| 
track level between ex- 
cavator and loader 


Maximum cutting estate| + 50m + 50m 
above excavator track | 

Maximum cutting height) ~ 20m 10m 
below excavatortrack | 

Total operating anse | J +60m + 55m 
from loader track L— 30m 15m 

© eg ht range 90m 70m 

Output, ic metres per 10,800 10,800 
hour | 

Maximum length, approxi-| 190m 192m 
mately 

Maximum height dev 66m 66m 
track, approximately 

Length of conveyor bridge, 70m to 88m 67m to 80m 

Belt width ‘ : 2°6m 2:6m 

Total weight 5,820 tonnes 5,910 tonnes 

Counterweight 320 tonnes 461 tonnes 

Total track area 430 square metres 456 square metres 

No. of motors 118 116 

Installed capacity .. 7,780kW 7,380k W 

Motor-generator sets (No. 10 (25 with 11 (36 with 
of machines and their 5,240kW) 6,584kW) 
capacity) 

Supply voltage (cable) .. 25kV, 50 c/s 25kV, 50 c/s 

Motor voltages 3,000/500/220 


3,000/500/220 


LarGeE ROTARY BUCKET EXCAVATORS 


The second of three large LMG excavators, 
which was completed last year, is shown 
above. It will be seen that it consists 
of two principal portions, the excavator itself, 
and the loader which is connected with the 
excavator by a conveyor bridge. The overall 
span of the assembly, from the centre of the 
excavator wheel to the centre of the farther 
of the two rail tracks served by the loader, is 
about 178m. This distance can, however, be 
decreased to about 160m by sliding the conveyor 
bridge into the central portion of the excavator. 
The centre of the excavator can rotate inde- 
pendently of the undercarriage as well as the 
superstructure, with which it is connected by 
two large centreless slewing rims of 15m dia- 
meter. The mt ensures maximum 
flexibility of the equipment. Table VII gives 
the principal data, for purposes of comparison 
together with those of the first machine which 
was commissioned in 1955. 

It will be seen that compared with the 1955 
machine, the operating range has been increased, 
although the overall weight is somewhat less. 
The increased horizontal range was obtained by 
lengthening the intermediate conveyor, while 
greater cutting depth was made possible by the 
use of a steep angle conveyor equipped with top 
and bottom belts. An important step was also 
the introduction of a cell-less excavator wheel. 
This was necessitated by the fact that the sense 
of rotation of the wheel must be reversed when 


A similiar excavator ean be seen in the background 


changing from high level to low level operation. 
While the buckets can be made reversible, this 
is not possible with the cells, a difficulty which is 
circumvented by using a wheel without cells 
which, in addition, is more suitable for the heavy 
soils which are frequently encountered. By 
contrast with the cell wheel, the axis of which is 
at right angles to the boom, the cell-less wheel is 
set at a lesser angle, so as to give access to a 
short, intermediate belt conveyor. This arrange- 
ment also gives a better cutting angle and makes 
it possible to dispense with a separate feed for 
the boom; this in turn results in a substantial 
saving in weight. 

In describing the cutting wheel of the 1957 
machine, the data for the earlier excavator are 
shown in brackets. The wheel diameter is 
16:5m (16m) and there are ten (twelve) buckets, 
each holding 1800 litres (3600 litres). However, 
the cell-less wheel operates at nearly twice the 
speed of the former, 4-32 r.p.m. compared with 
2-23 r.p.m., giving a circumferential speed of 
3:73m per second, as compared with 1-:9m 
per second. It is driven through gearing by two 
S50kW (525kW) motors. Its weight is only 
88 per cent of the former design. 

The 1957 excavator comprises nine main 
conveyors and five conveyors for the removal of 
dirt falling off the underside of the main con- 
veyors. Most main belts are 26m wide. except 
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the first conveyor which extracts the material from 
the wheel and which is 2:4m wide. The covering 
(top) belt of the steep angle conveyor, like the 
dirt conveyors, has a width of 2-:8m. Total 
installed capacity for the main conveyors is 
3400kW, and for the ancillary dirt conveyors 
about 100kW. 

A brief note may be added here regarding the 
steep angle conveyor. This is mounted in the 
boom and enables it to cut below track level at 
up to 40 deg., about twice the angle which is 
possible with an ordinary conveyor. As has been 
indicated, this kind of conveyor embodies two 
belts, one carrying the excavated material, and 
the other covering it so as to prevent it from 
slipping. To assist in this function, the belt is 
weighted by specially mounted rollers ; it can 
be lifted clear when high cutting is carried out. 

The excavator is supported on three groups of 
four endless tracks, each 2m wide, giving a 
normal mean pressure of 1:3kg per square 
centimetre, or 1-75 kg per square centimetre 
under the worst possible load conditions. 

Cutting is carried out in a manner designed to 
minimise the movements required of excavator 
and loader. The machine cuts out a block 90m 
wide along the whole length of the face of the 
mine. Cuts are taken at the different levels by 
means of a slewing movement of the boom, the 
machine advancing between cuts so as to form 
a slope with an average gradient of 36 deg. Each 
cut is about 10m high and can be carried out 
under full programme control. 


LOADING, TRIPPING AND SPREADING EQUIPMENT 


As an example of other large-scale equipment 
employed in the Rhenish coalmines we shall 
describe an installation completed last year by 
Fried. Krupp Maschinen- und Stahlbau Rhein- 
hausen. The installation is for the purpose of 
spreading the overburden brought by rail from 
the excavation. It comprises a bucket wheel 
loader, which takes up the spoil tipped by the 
wagons and loads it to a belt conveyor, from 
where the crawler-mounted tripper transfers it to 
the conveyor of the spreader. The capacity is 
8500 cubic metres per hour. 

Below is shown the loader, which consists of a 
rail-mounted travelling portal frame, each leg 
running on standard gauge track set at a distance 
of 28m between centres. On one side the bridge 
spans the railway track. On the opposite side it 
extends downwards into a bracket on which is 
hinged the jib carrying the bucket wheel and on 
which are also mounted supporting rollers for 
the conveyor belt at a centre distance of 6:4m 
from the near track. The conveyor belt is lifted 
off its supporting rollers and threaded over the 
rollers of the machine. The 12-5m diameter 
bucket wheel is at the centre of the bridge span 
and its jib can be raised or lowered by wire ropes. 
With a trench depth of 6m, the volume per metre 
of travel is 17-5 cubic metres. The cell-less wheel 
is equipped with eight 3-5 cubic metre buckets. 
These discharge on to a roller grid which removes 
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Crawler-mounted tripper 


























Crawler-mounted belt spreader for dumping above and below track level. Hourly output is 8500 cubic metres, 
length of dumping boom 100m, dumping height above track level 34m 


TaBLe VIII—Recent Krupp Spreaders in Rhenisch Brown Coal Mines 
































500,. | ,. 850 | 1200 2000 on Sn ae 
| ——— (me nr 2-2-4 
Model : ; ‘ sree aed As; 16 As,5-5 16 As 7 21 As 70 -25 | A2s 90 25 AR(B) 5800-35 
| | BR 15+34-5 
| —— | ee —— —— — a | 
MEN inci di us eo rive amd 3 1 IBS SG 3 1 1 
Comminsioasd Oe a erg ee 1956 1951 | 1955 1955 1955 | 1957 
Bucket volume, litres ... ... ... . 500 850 | 1200 2000 } 4500 | 3500 
Wheel diameter, metres... ... .. “a — —_— — | —* } — 12-5 
Excavating depth, metres ..._.. wl 2:0 3-05 2°9 4-2 5:5 6-0 
Filling section, cubic metres per metre 2:6 5-3 5-3 71 17-5 | 17°5 
Output, cubic metres per hour ba) a 1110 1500 1800 2640 8500 | 8500 
Maximum discharge height, metres 16 16 | 21 25 | 34 | 35 
Length of spreader boom, metres bes: hha 42 42-5 60 70 91-2 100 
Length of charging ag pe j — - — — —_— 1 
Length of dischar; m of tripper, metres —~ | | 
Beltewidths, mate. exits a ea | 3-1-2 | 1-2 | 1:8—1-6 2:5—2-2 2:5—2-2 2:4—2-0 
Number of caterpillar tracks ofspreader_...| — — — } — _ 6 
Number of caterpillar tracks of tripper a — -- | - i _ - 3 
Number of wheels under loader i a | 32 | 48 64 24 
Number of wheels under spreader " | 64 } 96 128 — 
Installed capacity,kW ... | 670 900 1700 3000 6700 6000 
Total weight, tonnes... sso] 440 445 1050 2500 3000 3400 








Taste X—Recent Krupp Bucket Chain Excavators 








250 } 600 600 
ci eee R58 | Rsi5-5'3 Dz 5 
Number built i | 1 3 
issi bis 1950 1951 1955 
Bucket volume, litres 250 600 600 
Output capacity, $25 1000 1190 
cubic metres per 
hour 
Maximum excavating} 8 13 — 
height, metres : 
Maximum excavating| 10 15 42 
25 25 12 
. metres 
Conveyor belt width,| 1°2—1-0 1-6—1-2 1:4~-1-2 
metres 
Number of caterpillar 3 6 _ 
Number of support- — — 48 
ing wheels 
Installed capacity, kW! 400 800 600 
Total weight, tonnes 360 1200 600 














the material from the wheel and deposits it on 
an intermediate conveyor on the jib, which in 
turn loads the main conveyor. In the tripper 
(top) the conveyor belt is again taken up and 
looped over two rollers so that a rising section is 
formed which allows the overburden to be trans- 
ferred, by way of a slewing intermediate con- 
veyor, to the conveyor of the spreader (left). 
Whereas other recent Krupp spreaders for the 
Rhenish mines were all rail mounted, the present 
machine is carried on caterpillar tracks, of which 
it has six, arranged in three groups of two. The 
spreader is fitted with a 51m long feeder conveyor 
and a 100m long slewing boom which can be 
raised to a height of 35m. The whole installation 
weighs 3400 tonnes and has an installed capacity 
of 6000kW. 
SLEWING SPREADER 


An earlier (1955) machine by the same firm 
for taking up dumped overburden and spreading 
it, is shown on the next page. This also has a 
capacity of 8500 cubic metres per hour, but is 
less flexible in that the rail-mounted loading 
unit and spreader are rigidly connected by a 
conveyor bridge. The loader is equipped with 
a bucket chain comprising buckets of 4-5 cubic 
metres capacity. The spreader boom is 91-2m 
long and can discharge up to a height of 34m. 
The total weight of 3000 tons is supported on 
192 wheels (128 under the spreader, 64 under the 
loader). Installed capacity is 6700kW. 

The examples which have been mentioned are, 
of course, in no way exhaustive, but have been 
adduced to give an idea of the very large sizes 
which opencast excavators have reached. Tables 
VIII, IX and X give technical details of the heavy 


TABLE [X—Recent Rotary Bucket Excavators in Rhenish Brown Coal Mines 


(Fried. Krupp Maschinen- und StahIbau Rheinhausen) 






































| 100 250 800 1350 130 1500 2000 55 | scnmstooe 150 
Model SchRs,".10 ! SchRsp—¢.12 SchRs | ~,.28.12 SchRs|—.28 SchRs 5—--.28 SchRs 5 28 SchRs 3 32 3 50 SchRe->-.12 
Commissioned ... j mugs te 1955 1952 1953 1955 1957 1958 1956 1955 
“SSR SG ea 3 5 1 2 ; 2 3 1 ; - 
ee es teas ile. Reads Bee ONE 100 | 250 800 1350 1350 1500 2000 150 
Wheel diameter, metres ... 0... ee sss] 3-5 5: 8-2 10-0 11-5 11-0 11-3 18-0 5-5 
Wheel design: (a) with cells, (b) without cells; (a) (b) (a) (a) (b) (b) (b) a no 
Output capacity, cubic metres per hour vol 200 900 1630-1920 2260-2620 | 2080-2540 3240 6000 8 
Maximum cutting height, metres ... ... ...! 10 12 28 28 | 28 28 32 i c) 12 
Maximum cutting depth, metres... ... ---| 0-5 0-6 1-5 1-5 2-$ 5 5 5 7 
of wheel boom, metres... |. 10-1 12-6 25-7 36-3 45 36 | 42 | 67 19-5 
eee: | we | i = * = fon 
eae of connecting brits ,metres ... ...| -- . — 15-5423 | 59-5 60 0 % 6 
Possible movement , metres... ...| — } _ _ 4 12 18-5 | 10 | u ‘aes 
Width of conveyor belts, metres... ... ...| 0-8 | 1-1 1-8-1-6 1-8-1-6 1-8 2-0 2-42-0 i 26 1-2-4-0 
Number of caterpillar tracks of excavator ...| 2 2 6 6 | 6 6 12 i 12 5 
Number of caterpillar tracks of loader... ...| _ — _ 2 2 3 6 3 e. 
Installed electric capacity, kilowatts ost 90 | 210 1000 3100 3200 3700 7400 14,800 400 
Total weight, tonnes... ... ... «- “| 80 | 220 1500 1800 | 1850 2100 | 3200 | 6000 320 
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machines supplied by one firm (Fried. Krupp 
Maschinen- und Stahlbau Rheinhausen). The 
figures show the trend towards larger and larger 
unit sizes, towards the use of the rotary bucket 
excavator, and the increasing application of 
cell-less bucket wheels in place of those equipped 
with cells. 

DEVELOPMENT OF THE ROTARY EXCAVATOR WHEEL 

Since 1935, when rotary bucket excavators 
were first successfully introduced into opencast 
lignite mining in Germany, the size of such 
machines has increased from about 200 to 6000 
tons, and their output capacities from 500 to over 
10,000 cubic metres per hour. It is claimed that 
for the applications and soil conditions prevailing 
in the opencast brown coal mines the rotary 
excavator shows many advantages compared 
with its rivals, the dragline and the bucket chain 
excavator. Compared with the dragline, its 
output, and therefore its power demand, is con- 
tinuous, and the absence of peak loads is stated 
to contribute to a long life (fifteen to eighteen 
years, against ten to twelve years for draglines). 
Power consumption per cubic metre of excavated 
soil averages 0-5kWh to 0-7kWh for draglines, 
while rotary excavators reach consumptions of 
0: 3kWh to 0-5kWh, the consumption of bucket 
chain machines being intermediate between the 
two. 

As a figure of comparison of different designs 
of excavator, the quantity (machine weight) 
+(maximum output capacity x maximum vertical 
range) has been suggested. For draglines, bucket 
excavators, and bucket chain excavators this 
figure ranges from about 21 to 28 (kg.h/m‘), 
while the largest rotary bucket machines reach 
values of under 10 (kg.h/m‘), as the following 
table shows, in which nineteen machines are 
compared :— 
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Bucket chain loading“unit of slewing spreader. Bucket capacity 4-5 cubic metres 


the open bottom and is guided out of the wheel 
on to a conveyor. This guiding is done in the 
older design of wheel, by radial compartments 
or cells which are open on the side towards the 








‘ - 
Design Bucket capacity, | Output, cubic Maximum Total weight, Kilogramme-hour 
| eubic metres (| metresper hour) cutting height, tonnes metres* 
| | metres 
Draglines (5) ... 1-546 155-3300 10-1-27-5 42-6-2050 27-2-22°4 
Bucket excavators (3) ... 76-23 298-840 58 460-1120 26°6-23 
Bucket chain excavators (4) 0-4-1-4 | $75-1720 32-5-40 460-1430 28-3-20-9 
| o-t-4-0 =| 330-8800 10- 5-55 683-4530 | 19-4-9.7 


Rotary bucket excavators (7) 


As compared with the last-mentioned kind 
of plant, maintenance is easier and less costly 
in the case of rotary bucket machines on account 
of the smaller number of buckets and other parts 
subject to wear. Another important factor is 
the ease with which the rotary excavator can be 
applied to work uneven seams. 

Bucket wheels are equipped with six to twelve 
buckets. Normally, these begin to cut near 
the bottom position and cease cutting at a certain 
distance above the centre line. As the bucket 
is raised higher still, the material falls out through 


Slewing spreader for high and deep dumping. 


conveyor. More recently, the cell-less wheel 
was introduced, which dispenses with compart- 
ments, the material being extracted by a chute, 
rotary plate, roller grid, or similar device, and 
deposited on a belt conveyor as before. It is 
clear that there must be a maximum speed above 
which the bucket wheel cannot discharge on 
account of centrifugal force exceeding gravity. 
Even below this speed, however, discharge is 
limited in the case of cell wheels to a small arc 
near the top position. Elsewhere, it is impeded or 
stopped by friction on the cell walls leading to 





clogging. While this factor makes it necessary 
to run the cell-equipped wheel at 40 to 60 per 
cent of the theoretical maximum speed, the 
cell-less wheel can be run at speeds approaching 
the maximum, since there is no friction inside 
the wheel and discharge can take place over a 
much greater arc. As a result, the output from 
the cell-less wheel is nearly twice as great as from 
a cell wheel. In order to keep the wear of the 
bucket edges down to reasonable values, the 
linear bucket speeds should not much exceed 
5m per second. Sizes of wheels vary from about 
1-4m diameter for 50 cubic metres per hour to 
18m for 8500 cubic metres per hour, requiring 
driving powers of 20 h.p. to 1500 h.p. 

With the giant machines described above, 
cutting is carried out by slewing the boom on 
which the rotary wheel is mounted, while the 
excavator undercarriage remains at rest. After 
each such cut at constant height and over an 
arc of up to 90 deg. or more, the boom is adjusted 
in height to the next level and the machine moved 
on its undercarriage to a new position, so that 
the whole front is successively cut away at a 
slope of 36 deg., in a series of cuts each about 
two-thirds of the diameter of the bucket wheel. 

(To be continued) 





Total length of conveyor 90m 
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Linden Steam Power Station 


No. Il—4Concluded from page 911, June 13) 


BY OUR AMERICAN EDITOR 


The Linden steam power station of the Public Service Electric and Gas Company 
in New Jersey is one of the most interesting generating schemes to go into operation 
in the United States recently. The station has been built next to the Bayway 
refinery of the Esso Standard Oil Company to obtain a mutually advantageous 
combination of two industrial processes : the processing of crude oil to refined 
petroleum products and the conversion of refinery residuals to electric energy. The 
refinery can effectively use the low-level heat energy of the power station, and the 
power station can make good use of the residuals of the refining processes. The 
Linden generating station comprises two 225M W turbo-generators having respec- 
tive throttle pressures of 2000 1b and 2350 lb per square inch gauge and respective 
superheat conditions of 1050 deg. and 1100 deg. Fah. 


STEAM GENERATING EQUIPMENT 


HE three identical boilers of the first unit are 

of the Babcock and Wilcox radiant type, 
using small tubes, 2in and 24in outside diameter, 
with radiant platen superheaters, and steam 
washers, as shown in Fig. 9. They are con- 
structed for pressure firing without induced 
draught fans. In view of the necessity of main- 
taining the desired temperature of the process 
steam over a wide range of flow, these boilers are 
designed for full steam temperature at 65 per 
cent of full load, with spray attemperation to 
control temperature from that point to full load. 
This characteristic is not difficult to obtain in 
these boilers because the amount of heat absorbed 
in the superheater is relatively small compared 
to total heat absorption. Radiant platen super- 
heaters were selected because they help to main- 
tain a relatively constant steam temperature over 
a wide range, and because they reduce the gas 
temperature entering the convection surfaces 
and thus minimise slagging. The steam generated 
in the boilers is washed with the pure feed-water 
in a two-stage washer. 

In view of the possibility of burning pulverised 
fuel at some future time, these boilers are 
designed to facilitate a change-over to slag-tap 
furnaces. There is less heat absorbed in the 
furnace when solid fuel is fired instead of oil and, 
in addition, the furnace heat absorption is 
further reduced when the lower surfaces are 
covered to facilitate slag tapping. When and if 
the change-over occurs, the radiant platen super- 
heater surface will be converted to platen boiler 
surface, and gas-recirculation will then be used 
to lower the furnace exit gas temperature to 
acceptable levels by tempering. These changes 
are not expected to affect the steam temperature. 

The boiler for the second unit is of the Babcock 
and Wilcox radiant type, using small tubes, 
2in and 24in outside diameter, with both the 
superheater and reheater of the radiant platen 
type, two furnaces, gas recirculation and steam 
washers, as shown in Fig. 11. It is constructed 
for pressure firing without induced draught fans. 
In this boiler a relatively high proportion of the 
total heat generated is absorbed in the super- 
heater and reheater. To facilitate the heat 
transfer, three distinctive design methods are 
employed : (a) radiant platens ; (6) two fur- 
naces with differential, or bias, firing, and (c) 
gas recirculation, not only at the control load, 
but also at full load. The high-temperature 
section of the superheater is in one half of the 
boiler and the entire reheater is in the other half. 
The low-temperature sections of the super- 
heater are distributed in both halves. This 
boiler was constructed with several design 
features which permit possible future change- 
over from oil to pulverised fuel firing with a 
minimum outage. These features include a 
division wall in each furnace, a Bailey block floor, 
space for gas tempering ports, gas tempering 
ductwork, and space for slag taps and tanks at 
the bottom of the furnaces. When and if these 
changes are made, it is the plan: (1) to alter 
the original pattern of the gas recirculation ; 
(2) to apply full studding to the furnace and 


division wall tubes in the slag zone; (3) to 
install pulverising and firing equipment for solid 
fuel, and (4) to install slag and dust removal 
equipment. 

The temperature of the high-pressure steam is 
controlled by gas recirculation, while differential 
firing controls the reheated steam temperature. 
Attemperation is used to trim the high-pressure 
steam temperature. When oil is being fired, the 
recirculated gas is mixed with the combustion 
air and it enters the furnace through the burners, 
which are suitable to burn pulverised fuel and 
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gas as well as oil. The three horizontal-shaft 
Ljungstrom air heaters are designed so that all 
of the heating surface may be removed radially 
by hoisting from the top. Extraction steam is 
used to heat the entering air. Dampers are 
provided to permit washing the air heaters at 
reduced load on the unit. 


TURBO-GENERATORS 


The turbine of the first unit is said to be a 
record-breaking machine in at least two respects. 
The throttle steam flow of 2,800,000 Ib per hour, 
which corresponds to a rating of 425MW in a 
straight condensing, conventional reheat machine, 
is claimed to be the largest in the world. The 
rating of 225MW makes it the largest automatic 
double-extraction turbine ever built in the 
United States. The throttle steam conditions 
for the first turbo-generator are 2000 Ib per 
square inch gauge and 1050 deg. Fah. The 
maximum total extraction steam flows are 
600,000 Ib per hour at 750 Ib per square inch 
gauge and 1,000,000 Ib per hour at 150 Ib per 
square inch gauge, although the sum of the two 
is limited to 1,150,000 Ib per hour at any one 
time. The General Electric unit is designed to 
produce 225MW output over the entire range 
from maximum to zero extraction. Under the 
latter condition, which is abnormal, steam is 
by-passed externally from the 150 lb per square 
inch gauge extraction point (the exhaust of the 
low-pressure extraction element) to the cross- 
over entering the triple-flow low-pressure element. 
_ A cross section of the entire turbine is shown 
in Fig. 10. Because of the unusually large 
throttle flow, the high-pressure element has a 
double-flow arrangement in which the extraction 
steam for process flows toward the generator, 
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Fig. 9—Sectional elevation of boiler for unit No. 1 
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and the steam destined for the condenser flows 
toward the front standard. The steam expansion 
from the 750 lb per square inch gauge extraction 
point to the 150 Ib per square inch gauge extrac- 
tion point takes place in a separate casing at the 
front standard end of the unit. The double-flow 
arrangement of the high-pressure element has 
three important advantages. In the first 
instance, splitting the high-pressure steam path 
into two streams brings the steam flow per wheel 
within the range of current experience. Secondly, 
it avoids the necessity of designing control 
valves for flows of very large volume at the two 
extraction steam pressures ; the control valves 
on the upper and lower halves of the low-pressure 
extraction element have to pass a total flow of 
only 1,000,000 Ib per hour of the 150 1b per 
square inch gauge extraction steam at a pressure 
of 750 1b per square inch gauge. Thirdly, the 
opposing flows of steam minimise the changes in 
total turbine thrust due to variations in either 
electrical load or process steam extraction. 

The second generator is driven by a 225MW, 
3600 r.p.m., tandem-compound, triple-exhaust 
flow, automatic single-extraction General Electric 
turbine. It has a maximum throttle flow of 
1,820,000 Ib per hour and operates with manually 
controlled extraction of 400,000 Ib per hour at 
150 lb per square inch gauge. The maximum 
throttle flow of this machine is equivalent to 
275MW capacity for a straight condensing reheat 
unit. The throttle steam conditions are 2350 Ib 
per square inch gauge and 1100 deg. Fah. with 
reheating to 1050 deg. Fah. The unit has four 
separate shaft spans. The expansion of the 
steam from 2350 Ib per square inch gauge to the 
450 lb per square inch gauge reheat pressure 
performs work in the nine-stage, single-flow, 
high-pressure element which comprises the first 
span between No. | and No. 2 bearings. The 
second span between No. 3 and No. 4 bearings 
consists of the extraction element, through which 
the 150 Ib per square inch gauge extraction steam 
expands, and the reheat turbine in which the 
1050 deg. Fah. reheated steam expands to 
approximately 200lb per square inch gauge. 
These two elements of the turbine have been 
combined in this span in such a manner as to 
bring stages of nearly equal temperatures 
adjacent to one another. The six-stage inter- 
mediate-pressure turbine and the six-stage single- 
flow portion of the triple-flow low-pressure tur- 
bine are combined in the third span between No. 5 
and No. 6 bearings. The double-flow portion 
of the low-pressure turbine comprises the fourth 
span between No. 7 and No. 8 bearings. Three 
rows of 26in long last stage buckets are used, 
and the exhaust hood has two side-outlet exhaust 
openings. The single external valve chest, the 
two stop valves and the first stage nozzle boxes 
are made of type 347 austenitic stainless steel 
because of the 1100 deg. Fah. throttle steam 
temperature. The inner and outer casings of 
the high-pressure element are made of chromium- 
molybdenum-vanadium ferritic casing material. 

The design of the high-pressure element is 
shown in Figs. 12 and 15. Each nozzle box is 
fed from its separate control valve in the external 
chest, and is supported so that it is free to expand 
relative to the ferritic inner shell in coming up to 
1100 deg. Fah. during start-up. The nozzle 


boxes are firmly and accurately positioned in 
spite of the appreciable difference in the expan- 
sion coefficients of the austenitic and ferritic 
This is accomplished with a special 


materials. 


ENGINEER 


THE 









GAS RECIRCULATING DUCT 
+——— 27’. 0” ——++~ 





June 20, 1958 


LOW TEMPERATURE 
CROSS OVER 


LOW TEMPERATURE 
SUPERHEATER 






il 


GAS 
OUTLET 


AIR 
INLET 





a 


31 - 0" ———»| 





29’ - 6” 


ae 


Fig. 11—Sectional elevation of boiler for unit No. 2 


split ring and yoke that supports the individual 
boxes in the inner shell. The nozzle boxes are 
fabricated from two closed-die forgings, and are 
welded into a closed pressure vessel. The nozzle 
partitions are fabricated and welded into the 
nozzle box. The nozzle boxes can be quickly 
and easily removed for inspection from both the 
top and the bottom halves of the shell. This 
construction has the advantage that no high 
strength welds are required between the aus- 
tenitic steel nozzle boxes and the ferritic inner 
shell, and no internal bolts are situated in the 
steam path. The bottom half of the inner shell 
can be lifted out of the bottom half of the outer 
shell easily because of the vertical inlets of the 
nozzle boxes. This arrangement facilitates 
inspection and possible repair of these relatively 
small pressure vessels. The thin walls of the 
austenitic nozzle boxes may be heated and 
cooled rapidly. 


WATER TREATMENT 

The water treatment plant is divided into two 
stages of processing : the primary treatment and 
the demineralising process. The primary treat- 
ment equipment is shown diagrammatically in 
Fig. 13 and is designed to operate unattended, by 
remote manual or automatic control. It receives 
raw water (which is fresh water drawn from 
nearby creeks) from the Esso reservoirs, chlorin- 
ates it to the break-point, chemically treats it 
for coagulation of impurities, allows it to settle, 
filters it, and then delivers it to the demineralisers. 
It is capable of producing 3750 gallons per 
minute of effluent essentially free of turbidity, 
colour, oil and organic matter. The principal 
items of the primary water treatment plant are 
the chlorination equipment, the two vertical, 
up-flow coagulating and clarifying units, the 
four gravity filter units, which are constructed as 
integral parts of the coagulating and clarifying 





Fig. 10—Cross section of 225MW turbine unit No. 1 











American Section 


units, and the necessary auxiliary equipment 
consisting of pumps, chemical storage, feeding 
and mixing equipment. Automatic sludge 
removal is provided in the settling chambers. 
Each filter has automatic control to remove it 
from service, backwash it and return it to 
service. The filter-bed material is anthracite. 
The process diagram of the demineralisation 
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system is shown in Fig. 15. The water from the 
primary treatment system flows through cation 
units for removal of calcium, magnesium and 
sodium ions ; through a vacuum degassing unit 
for the removal of oxygen and carbon dioxide ; 
through combination weak-base anion/strong- 
base anion units for the removal of sulphate, 
chloride and nitrate ions and silica ; and finally 


Fig. 12—Cross section of high-pressure element of turbine No. 2 


























































CHLORINATOR 
FOR ORGANIC COAGULANT AID 
REDUCTION ALUM FOR CLARIFICATION 
FOR CLARIFICATION ac 
a FOR pH ADJUSTMENT 
0 y ACTIVATED CARBON 
FOR ORGANIC AND 
[| CHLORINE REDUCTION | 
EMERGENCY FEED 
TO DEMINERALISER u 
METER 
CITY WATER —" 
FILTERED WATER TO STORAGE 
| LEVEL 
CONTROL 4 
|| MIXER o 
PRIMARY t 
3750 BACKWASH 
RECOVERY FILTER 
CPM. — — FILTERED WATER CLARIER), ~ 
STORAGE CLEAR 3,700 
“A WELL ry 
pen 3 FILTERED WATER 
METER PRIMARY —e_WASTE PUMPS 
oa MIXING TANK 
SLUDGE 
RAW WATER RAW WATER RECIRCULATION 
FROM ESSO — tes TO MIXING TANK ae 
2 PRIMARY TREATMENT UNITS 
Fig. 13—Diagram of primary feed water treatment at Linden 
[ O 000000 ] 
O) (TF GG) conrrot For 
ENTIRE PLANT 
BE sa8B s}E} 
— 
jena 
sind ee Sh i a 
— T oe = oe 
SULPHURIC ACID | ——— era | 
FOR REGENERATION ag Cie 
—_ CAUSTIC SODA 
( i FOR REGENERATION | 
i sisi i iH 2 DEMINERALISED 
ANION RESIN | | WATER TANKS 


































951 


through mixed bed units containing cation and 
strong-base anion resin for the removal of trace 
impurities and then into storage. There are 
seven cation units, one vacuum degassing unit, 
six combination anion units, five mixed bed 
units, and two 500,000 gallon demineralised 
water storage tanks. All of the ion exchange 
units, which are among the largest ever built, 
are 12ft in diameter. The quality of the effluent 


is specified not to exceed : 
ue Sees ate 0-2 p.p.m. 
Dissotend os ae O01 p.p.m, 
Total —" eich > ais pea? pg: aoa a 
Conductivity ... .. ee alvouhes 


The demineralising plant is designed to produce 
continuously 3200 gallons per minute of water of 
guaranteed quality with an influent having a total 
dissolved solids content of approximately 300 
p.p.m. Provisions have been made for a future 
expansion of the plant to 4800 gallons per minute 
capacity. The regeneration and control of the 
demineralising equipment also is completely 
automatic and the entire water treatment plant 
is designed to be run by two operators per shift. 
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Fuet Systems 


Two complete fuel oil systems have been pro- 
vided ; one to burn the high viscosity fuel, and 
one to burn “ Bunker C”’ fuel. Each boiler 
furnace has three horizontal rows of four 
burners. The systems are arranged so that the 
operator can fire either fuel in any row of 
burners. The high viscosity fuel is supplied to 
the burners at about 1000 lb per square inch 
gauge and 450 deg. Fah. At this temperature its 
flow characteristics are about the same as those 
of “ Bunker C”’ fuel. The system is designed on 
the assumption that the fuel will solidify at 
275 deg. Fah. Steam tracing heats the entire 
length of the large lines as far as the boiler stop 


=< > 

remaay | valve. From that point to the burners, electric 
TREATMENT | 1 resistance heating of the pipes themselves is 
PLANT I} H CATION | CATION AND || 3,2006.em, used. Mechanical seals, supplied from a separate 
i — | STRONG BASE |! 4461, Seal oil system, are used on all rotating equipment 
| i i | on eee of the high viscosity fuel system because of the 
ee 5 | ANION RESIN | | i To station amount of sediment involved. The sealing oil is 
orm | LO | canon eaer | “Bunker C* at 200 deg. Fah., filtered to a 

i 3 INL ; 
RED WATER i —> = WASTE 500 G.P.M. cleanliness that ws passage ough a 40 
ee DEGASSER PUMPS bf coun a The flow of the high viscosity 
i ig alg: A fuel is measured by gauging in the tanks. There 
ee —tCé#MEGASSER ANION UNITS are two 20,000 barrel metering tanks, with a 
— 1600 barrel transfer tank to allow for a period of 
unease zero flow in both large tanks while the gauges 


Fig. 14—Diagram of feed water demineralisation at Linden steam power station 
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Personal and Business 


Appointments 


Mr. Peter H. Jackson has been appointed home 
sales manager of the Lancashire Dynamo Group. 

Mr. S. A. Grecory, M.LChem.E., has been 
appointed technical manager, dryer division, of Birlec, 
Ltd. 


M.LE.E., has joined the 


. Ropert Speirs, 
=~ Ltd., Wolver- 


Construction Company, 
hampton. 

Tue Triancte Vatve Company, Lid, has 
appointed Mr. S. Kendall to the post of advertising 
and publicity manager. 

Mr. J. L. R. WILKINSON has been appointed tech- 
nical sales representative for the north-western area 
of British Central Electrical Company, Ltd. 

Titman Lanatey, Ltd., announces that Mr. J. C. 
Stevenson, F.R.Ae.S., has been appointed chief 
technician, and Mr. E. F. Maillard, metallurgist. 

W. T. Henwey’s TeLeGrarPH Works ComPANy, 
Ltd., has announced that Sir Alexander Sim is to be 
appointed chairman upon the retirement of Sir John 
Dalton. 

Tue Brrrish Non-Ferrous METALS RESEARCH 
ASSOCIATION has poe nee my — _ ns is poop 
research manager, is leaving at t ly to join 
the Northern Aluminium Company, Ltd. Mr. A. 
Cibula and Mr. R. Eborall have been appointed 


DictaPHONE Company, Ltd., has registered Dicta- 
phone European Exports, Ltd., as an overseas trading 
company. 

Armeo, Lid., announces that the address of its 
head office is now 76, Grosvenor Street, London, 
W.1 (telephone, Hyde Park 9711). 

British INSULATED CALLENDER’s Castes, Ltd., has 
opened a new Dundee sales branch office at 2, South 
Ward Road, Dundee (telephone, 5926/7). 

Cuarwes Coiston, Ltd., announces that it has set 
up an export department at 3, Mill Street, London, 
W.1, under the management of Mr. Ernest Gray. 

SHort BrorHers AND Har.anp, Ltd., Belfast, 
states that it has acquired the British Straddle Carrier 
Company, Ltd., with all manufacturing and marketing 
rights. 

THe British INDUSTRIAL MEASURING AND CONTROL 
APPARATUS MANUFACTURERS’ ASSOCIATION has moved 
to 9, Argyll Street, London, W.1 (telephone, Regent 
0568). 

SHEEPBRIDGE ALLOY CastTINGs, Ltd., states that it 
has appointed E. H. Bennet and Son, 124, Seymour 
Place, London, W.1, as its southern area repre- 
sentative. 

James HODGKINSON (SALFORD), Ltd.,has purchased 
the ordinary share capital of J. and J. Neil (Temple), 
Ltd., combustion engineers, Temple Park Iron Works, 
Glasgow, W.3. 

Untrep Dominions Trust, Ltd., announces that 
as from Monday, June 16, its St. Albans office will 
operate from 29, London Road, St. Albans (telephone, 
St. Albans 55412/3). 

THe BririsH ASSOCIATION OF MACHINE TOOL 
MERCHANTS is to move to Effingham House, Arundel 
Street, Strand, London, W.C.2 (telephone, Temple 
Bar 6101/4), on June 24. 

Bruce Peesies AND Co., Ltd., East Pilton, Edin- 
burgh, 5, states that its works will be closed during 
the Edinburgh trades holiday, from Friday evening, 
July 4, until Monday morning, July 21. 

THe CaNpy Ficter Company, Lid., announces 
that its chemical pump division has been formed into 
a separate company under the name Metering Pumps, 

Ltd., 21, The Mall, Ealing, London, W.5. 

Roro-Finisn, Ltd., Mark Road, Hemel Hemp- 
stead, Herts, states that it has acquired from Jacquet- 
Hispano Suiza, S.A., the controlling interest in 
Modern Electrolytic Patents and Processes, Ltd. 

Powe. DurrryN CARBON Propucts, Ltd., 
Springfield Road, Hayes, Middlesex, states that its 
works will be closed from § p.m., Friday, July 25, 
until 8 a.m., Tuesday, August 12, for the annual 
holiday. 


HONEYWELL-Brown, Ltd., has changed its name to 


to Ruislip Road East, Greenford, Middlesex (tele- 
phone, Waxlow 2333). 

Tue Horror Execrric APPLIANCE COMPANY, 
Ltd., has announced the retirement of Mr. H. O. 
Buckingham, sales director, after forty-six years’ 
service in the A.E.I. of Companies, twenty-six 
of which have been with Hotpoint. 


AEROPREEN Propucts, Ltd., has ired an addi- 
tional factory at Lindsay Avenue, High Wycombe, 
Bucks (telephone, High Wycombe 1242), which 
will in future house the main manufacturing, labora- 
tory, development and office facilities of the company. 


SPECIALLOW, Ltd., has acquired the major share 
capital of Powder Couplings, Ltd. As from July 1 
amas or ronnie, Fo uuiae ohana 
or servicing coup 
to Powder Couplings, Ltd., 20, Black Bull Street, 


Leeds, 10. 

Mr. C. G. Harrison, general manager of the 
Malayan Railway Administration, has announced 
that he is leaving Malaya on leave prior to retirement 
and pr ing to Australia to take up an appoint- 
ment with the wealth i Company, 


Ltd. His address in Australia is New South Wales 
Bank, Queens Street, Brisbane. 

THe ENGLIsH Evectric Company, Ltd., states that 
its Birmingham branch has been moved from 75, 
New Street, to Pitmaston, Moseley, Birmingham, 13 
(telephone South 4021/5). The domestic appliance 
sales section is also located in the new premises, but 
the appliance service depot remains at 175, Tennant 
Street, Birmingham, 15 (telephone, Midland 2803). 

FOLLSAIN Wyc.irre FouNpDrigs, Ltd., announces 
that it has appointed the following agents :—for 
the Union of South Africa, H. Incledon and Co. 
(South Africa), Ltd., P.O. Box 3620, Johannesburg ; 
for Northern Rhodesia (except Livingstone), J. L. 
Curtis, Ltd., P.O. Box 140, N’dola ; for Southern 
Rhodesia and Livingstone, Mine-Elect (Pvt.), Ltd., 
P.O. Box 316, Bulawayo. 


LONDON TRANSPORT States that it is considering the 
application of electronic data processing iques 
to the administrative work of the organisation. Mr. 
C. J. Cornwall, staff administration officer, has 
assumed responsibility for the electronic data process- 
ing unit, and Mr. G. O. Gallop has been transferred 
from the establishment office to the unit and promoted 
to principal executive assistant. 


Contracts 


W. H. DorMan AND Co., Ltd., Stafford, has been 
awarded a contract to supply twenty-eight “ L ”’ four- 
cylinder diesel engines to drive stand-by generators 
required for a NATO pipeline installation in Belgium. 

WESTLAND ArrcrafFT, Ltd., has received a produc- 
tion order for a substantial number of “ Wessex ” 
helicopters. The aircraft, a variant of the Sikorsky 
“§.58° (United States Navy “HSS”), using a 
Napier “ Gazelle ”’ free turbine, will have automatic 
stabilisation and piloting facilities to allow all-weather 
operation, and will have homing weapons to attack 
submarines after detection. Delivery is expected to 
commence early next year. 

RICHARD Sutcuirre, Ltd., Horbury, Wakefield, 
has received an order valued at more than £250,000 
from Sir Lindsay Parkinson and Co., Ltd., for the 
supply of equipment to handle 800 cubic yards of 
overburden per bour at a new opencast coal site, 
Dunraven Deep, in South Wales. The equipment 
includes twelve 48in wide, 80 h.p. conveyors, two 
multi-plate feeders, four 60in wide mobile conveyors 
and three throw-off carriages and spreader conveyors. 


YORKSHIRE ENGINE Company, Ltd., Sheffield (a 
branch of the United Steel Companies, Ltd.), has 
received an order worth £350,000 for the supply of 
sixteen diesel-electric shunting locomotives to the 
Port of London Authority. The first of the new 
locomotives is due for delivery next April. Some of 
the locomotives now on order will be twi i 
400 h.p. units, and the others will be powered by 
single h.p. engines. All the engines are of Rolls- 
Royce manufacture and the electrical equipment will 
be supplied by the British Thomson-Houston Com- 


pany, Ltd. 


Miscellanea 


Wire Srripper.—A hand tool for stripping the 
insulation from electric cable made by Elliott-Lucas, 
Ltd., Churchbridge Works, Cannock, Staffs, is fitted 
with a knurled screw which governs the h of cut 
of the V-notch jaws and prevents severing of the wire. 
The tool is suitable for stripping insulation from cable 
up to 0-029in diameter. 

POLYTHENE TUBING.—The British Plastics Federa- 
tion, 47/48, Piccadilly, London, W.1, has issued a 
specification for tube for cold water services made 
from high density polythene. Specification B.P.F.42 
has been prepared _s technical committee of the 
Federation to provide a guide to the use of high 
density polythene and is intended as an interim 
measure until a British Standard is prepared. 


LARGE PNEUMATIC WINCH.—A pneumatic winch 
now being made by Globe Pneumatic Engineering 
Company, Ltd., Romford, Essex, is powered by a 
10 h.p. radial air motor. This winch~has a safe 
lifting capacity of 3 tons and its average rate of 
lift is per minute. The drum takes 1000ft of 
din diameter wire rope. 

BUILDING AND CiviL ENGINEERING AS A CAREER. 

A new film, entitled “ A World to Build,” has been 
produced by Richard Costain, Ltd., and was shown in 
London last week. The film illustrates the training 
offered to young men entering the industry, and the 
opportunities that exist with the company. Much of 
the company’s work is abroad, in Africa and the 
Middle East, and other under-developed countries, 
and the film shows many of the projects at present 
under construction and some that have been com- 
pleted. The film is available on loan in 16mm size. 


PRECISION BELLOws.—A range of precision seamless 
bellows and bellows assemblies introduced by Avica 
Equipment, Ltd., Hemel Hempstead, covers sizes 
from 3-8in to 12in bore. It is stated that in these 
bellows a tolerance in spring rate as low as plus/minus 
10 per cent can be provided for on a production basis, 
while the dimensional tolerances are appreciably 
tighter than previously. Plus/minus 0-00S5in may be 
held for the external and internal diameters of the 
corrugations if required, and as low as plus/minus 
0-005in on the diameter of the end terminations if 
other than flush. The bellows are available in any 
of the conventional materials, and although normally 
supplied in the cold-worked condition, heat treatment 
can be carried out if specified. 


SHIPBUILDING CENTENARY.—This year the ship- 
building and engineering firm of Philip and Son, Ltd. 
celebrates the centenary of its founding by George 
Philip at Dartmouth in Devon. This achievement of 
100 years of shipbuilding is recorded in a volume, 
entitled “ A Century of Progress,” which includes 
some historical notes on the shipbuilding industry in 
Dartmouth and then goes on to outline the develop- 
ment of the company which now has the fourth 
generation of the Philip family as managing director. 
The book includes particulars of the Sandquay and 
Noss yards and also an interesting chapter on Dart- 
mouth and its early days, while the remainder of the 
volume illustrates some of the wide variety of craft 
which the company has built during the past century. 


LarGe Drone AIRCRAFT.—-The Canberra U Mark 
10 aircraft is a conversion of the standard Canberra 
B. Mark 2, which has been developed by Short 
Brothers and Harland, Ltd., in conjunction with 
English Electric for unmanned operation in guided 
weapon firing trials. The Canberra U Mark 10 is 
capable of fully automatic operation in all phases of 
flight. Many operations in the U.K. have already 
been carried out with the aircraft under remote radio 
control : a pilot always has flown in the aircraft but 
during many of these flights he has not touched a 
control from take off to landing. Its advantages for 
the target role include its high altitude capabilities ; 
large reflecting surface, which will permit a missile 
to home on a target of representative size: and 
endurance at height. 

LIGHTWEIGHT STRUCTURE FOR TROPICAL BUILD- 
mNGs.—Sherbourne Engineering, Ltd., Acocks Green, 
Birmingham, is now marketing a lightweight struc- 
ture for use in the tropics. The design was evolved 
to provide an economical frame, for low cost housing, 
capable of carrying corrugated roof cladding, and 
with the walls constructed of local materials, in panels 
between the tubular steel supporting columns. Two 
widths of buildings are provided, namely 15ft and 
21ft each of which can have a 7ft 6in wide cantilever 
verandah, and the length can be any multiple of 12ft 
or 10ft or a combination of both. The whole of this 
range of sizes is constructed from seven small inter- 
changeable tubular steel components, any one of 
which can be easily handled by one man. Joints are 
bolted; cold-rolled steel rafters can be bolted below 
the trusses to carry a ceiling. 


Toot STEEL.—A new high-speed tool steel known 
as “* Mushet Special ‘ V.G.”’’ has been introduced by 
Samuel Osborn and Co., Ltd., Sheffield. It is a 
specially-balanced tungsten-molybdenum super high- 
speed steel, containing cobalt for enhanced red- 
hardness with greatly increased carbon and vanadium 
contents to employ to maximum effect the great 
intrinsic hardness of vanadium carbide. This com- 
bination is claimed to result in a tool steel of high 
hardness, good abrasion resistance and toughness, 
which makes it suitable for all types of cutting 
operation. Tools made of the new material are 
stated to have a good performance, particularly in 
cutting the more abrasive materials and those of 
high work hardening capacity. The steel is now 
available in the form of lathe and planer tools, tool- 
holder bits, &c., as well as in bars and blanks. 








June 20, 1958 





British Patent Specifications 


When an invention ts communicated from abroad the name and 
address of the communicator are printed in italics. When an 

is not illustrated the specification is without drawings. 
The first given is the date of application ; the second date, 

of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


LIFTING APPLIANCES 


795,489. April 3, 1956.—Woven Wire SLINGs, 
The British Wedge Wire Company, Ltd., 
Academy Street, Warrington. ( Inventor : Ernest 
Harold Kennett Jeffrey.) : 

The invention relates to woven wire slings for use 
in the mechanical handling of loads by cranes, hoists 
or the like. In the particular form of construction 
illustrated in the drawing, 
the belt includes a number 
of laterally extending and 
oppositely coiled wires 
A and B, each lateral coil 
of the belt being welded 
at its opposite ends to a 
transverse rod C in such 
manner that each coil A 
and B embraces a pair of 
rods C and each rod has 
wound around it a pair 
of adjacent and oppositely 
directed coils. At one 
end of the belt the end coil 
A embraces a transverse 
rod and is weided to an 
additional cross rod D. 
The handles of the sling 
are shown at Eand F and 
are preferably of boiler 
plate. The male handle E 
is smaller than the female 
handle F and has a sub- 
stantially elliptical hole or 
slot adjacent its rounded 
end. The female handle F 
has a hole and a transverse 
slot, the former being for 
engagement by a hook of a 
crane such as for example 
when a basket hitch or a 
straight pull is desired. 
The transverse slot is of 
sufficient width to enable the end E of the sling to be 
passed through it for engagement with a crane hook 
when it is desired to lift a load by the sling wrapped 
around the load in the manner of a choke hitch.— 
May 21, 1958. 
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MINING ENGINEERING 


794,944, June 25, 1956.—DRILLING HEAD FOR THE 
SINKING OF SHAFTS AND GALLERIES, Georges 
Allimann, 17 Rue de Champagne, Mulhouse, 
Haut-Rhin, France. is 

The invention has for its object a drilling head for 
the boring of levels, galleries, shafts, &c., in mines, 
quarries or works sites. The drilling head is rotatable 
and carries at Jeast one rotating plate ote with 
picks, the rotational axis of the plate being inclined 
in such a manner that the picks strike one after the 
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other into the material to be drilled and are then 
immediately withdrawn. The products broken off 
are continuously removed by the evacuation device. 
In the drawing, the drilling head A has two circular 
plates B and C. These plates rotate about their own 
axes and each carry at their periphery a series of 
pieks D. The axes of rotation of the plates are 
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inclined and located in a plane different from that 
in which the longitudinal axis of the head lies. The 
drilling head has a central pilot drill E which precedes 
a skirt or casing F, around which is fixed an Archi- 
median screw G. This skirt and screw in their turn 
precede a number of telescopic tubes H. A tipper or 
shovel J is formed on the head to bring the drilling 
products on to the evacuation screw G. In operation 
of this drilling head, the pilot drill E first of all attacks 
the rock which is to be drilled. This drill rotates in 
the opposite direction to the head A in order to 
compensate its reaction. By the rotation of the head 
on its own axis, and the rotation of the plates B 
and C and their positions, each of the picks D can 
strike the wall of the rock in its turn, after which it is 
immediately withdrawn in the same way as with the 
blow of a pick. The direction of rotation of the 
plates is not important. As the drilling head advances 
into the wall of rock, the telescopic tubes extend and 
push it outwards and the products collected by the 
screw can then be discharged by using the extended 
series of tubes. — May 14, 1958. 


HEAT EXCHANGERS 
794,888. June 27, 1956.—AN ImpRoveD Hear 
EXCHANGER, General Motors Corporation, 
Grand Boulevard in the City of Detroit, State of 
Michigan, U.S.A. (Assignees of Clifford Henry 
Wurtz). 

The invention relates particularly to evaporators 
for refrigerators. The heat exchanger A shown in the 
drawings is an evaporator for a refrigerator and has a 
sinuous passage B in it. It is made by a roll-welding 
process; that is to say by welding two or more 
plates together by pressure between rolls with the 
application of heat if necessary. Prior to rolling, 
certain areas of the plates are covered with stop-weld 
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material to the desired pattern of passages, and after 
welding, fluid under pressure is applied between the 
plates to dilate them in those areas, the plates prefer- 
ably being held between a pair of flat dies. Alumi- 
nium is the most suitable material for carrying out 
this method. The passage B comprises a number of 
parallel U-shaped loops between which are cut 
slits C to form a number of fingers D, each having 
one U passage, which are twisted into a plane at 
right angles to that of the flat portion of the plate. 
When all the fingers are so twisted, the result is a 
roll-welded evaporator which is the equivalent of a 
fin-and-tube type, the fingers constituting a series 
of parallel cantilever fins with refrigerant 

within the fins. Modified designs are also ieee in 
the specification.—May 14, 1958. 


INTERNAL COMBUSTION ENGINES 


794,879. September 17, 1956.—ENGINE DrivinG 
Gear, Adolf Roth, 58, Kaupenstrasse, Essen, 
Germany. 

The invention relates to driving gear in internal 
combustion engines, having two double-acting pistons 
and three combustion chambers per cylinder and 
having a crankshaft adjacent the cylinder. The 
object of the invention is to overcome difficulties and 
to decrease the side thrusts while, at the same time, 
increasing the strength of the piston. In the arrange- 
ment shown in the drawing, a piston A with two head 
portions B and C has in its cylindrical wall or skirt a 
slot D through which extends a rocking lever F£, 


the upper end of which is equi with a bearing F. 
The construction of the central and lower portions 
of the rocking lever may be conventional. The 


width of the slot D is slightly larger than the thickness 
of the lever. Links G and H of a two-part piston arm 
are disposed on opposite sides of the bearing F of 
the rocking lever. The links are pivoted at one of 
their ends to the rocking lever by a pivot pin J. 
The other ends of the two links G and H are pivoted 
to the piston by a pin L seated in end ings pro- 
vided in the piston skirt and in a central bearing M. 
This bearing, which is situated between the links and 
has the same width as the bearing F, is integral with 
ribs N forming part of the piston. As shown in the 
upper view, the axis of the aligned bearings is offset a 
distance O from the longitudinal axis of the piston. 
In the position of the rocking lever E, illustrated, the 
piston is close to the outer dead centre. In this 

tion, which corresponds to maximum pressure 
fn the corresponding combustion chamber, the longi- 
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tations sap of ee wwoeet alten. ome, @ s08 
extends parallel to the longitudinal axis of the piston 
so that only a small side t is transmitted by the 


piston A, During the inward stroke of the piston 
the centre of the pin J moves an arc i ted 
by the dotted line P, due to the displacement of the 
th the result that the longitudina! 


rocking lever E. 


wi 
axis of the arm G and H assumes different angular 
positions with respect to the longitudinal axis of the 
side thrusts 


piston. The when each such 





























different angular position is reached can be easily 
controlled, to the reduced pressure in the com- 
bustion chamber prevailing during the inward stroke 
of the piston. At inner dead centre, i.e. when a 
high pressure prevails in the corresponding combus- 
tion chamber acting on the other head C of the 
piston A, the longitudinal axis of the piston arm 
G and H is again parallel to the longitudinal axis of 
the piston, so that, in this position of the piston the 
advantage of substantial elimination of side thrust is 
also obtained. A i construction is also 
shown in the specification.— May 14, 1958. 


ELECTRICAL ENGINEERING 


795400. January 12, 1956.—ArRMouRED Canis 
JOINTS AND TERMINATIONS, British Insulated 
Callender’s (Submarine Cables), Ltd., Norfoik 
House, Norfolk Street, London, W.C.2. ( Inven- 
tors: William Young Murray, Cyril Leyland 
Coy and William Starkey Wood.) 

The invention relates to joints and terminations for 
wire armoured electric cables and is particularly 
concerned with means for anchoring the ends of the 
armouring wires. Referring to drawing, the 
ends of armouring wires A and B of a cable C are 
clamped between an inner member D and the inner 
conical surface of an outer member E. The outer 
member E is formed with an extension F which 
tapers towards a relatively thin-walled part which is 
sealed to the armoured cable by oil-resistant tape G. 
A thin brass sleeve H is arranged between the exten- 
sion F and the cable armouring. The member £ 
is also formed with a relatively short extension / 
which projects upwards beyond the larger end of the 
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inner member D, This projection is internally 


nut KX. The 


: " 
through the central part of the nut. A 


of the 
idl ing beyond the end of the outer 
member E carries an i screw-threaded cylin- 








wal 

a aaceen 
cable core by oil-resistant le assembly 
is atone f ae two age formed integrally — 


ceases, the jaune is 
plate is screwed into position 


Augsburg-Nirnberg A.G., Nurnberg, Germany. 

It has now been found that air cushions for elastic 
displacement in a substantially vertical plane can 
absorb horizontal displacements without any con- 
siderable adverse effects on their elastic properties in 
vertical planes in contradistinction with helical springs. 
In view of this, it is proposed for rail vehicles having 
bodies supported on bogies through air cushions to 
absorb horizontal motions only by deformations of 
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the air cushions, without special intermediate com 
ponents. According to the invention, the body A 
of a rail vehicle is supported at each end on a bogie B 
with two axles, as shown. Air cushions C are con- 
nected wv, eg ye D to the vehicle body 
the fi the bogie. Four air cushions 


— in n pais oe both sides of the longitudinal 
the vehicle are of cylindrical shape. 


i 


odified are also shown in the 
specification.—June 4, 1958. 


PIPE COUPLINGS 


795,604. November 2, 1956.—FLExiBLe Pree Coup- 
LING, Kenneth William Jay, Orenda Engines, 
Ltd., of = Village of Malton, County of 1 Peel” 
Province of Ontario, 

In the drawing of the coupling is shown the end 
section A of a pipe B, the male part of the joint 
extends within a sleeve-like adaptor C which is of 
substantially greater diameter and forms the female 
part of the joint. The adaptor has an annular fasten- 
ing flange D secured by bolts E to the wall F of a 
vessel and surrounding an opening. The male part A 
has a projecting stop collar H encircling the pipe. 
The outer side of the collar is engaged by a co- 
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operating stop on the end of the female part, formed 
by turning-in the end of the adaptor C to produce an 
inner flange J. This arrangement prevents the parts 
from being drawn apart, but permits some relative 
axial movement and a relative angular movement. 
To seal the joints between the two parts and to 
constrain the relative movement between them, a 
number of annular diaphragms K of thin sheet 
metal or other resilient material span the space 
between them. The diaphragms are preferably of 
U-section to ety a dished annular surface 
that can be resil deflected and that will permit 
some axial and movement between the parts 
of the t. The diaphragms are preferably brazed 
to in a positive seal.— May 28, 1958. 
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British Standards Institution 


All British Standard Specifications can be obtained ag © 74 
Sales Department of the Institution at 2, Park Street, London, W. 


METHOD OF TESTING VULCANISED 
RUBBER 


No. 9032. Part D.6 : 1958—** Determination of 
indentation and recovery number of ebonite.”’ Price 
3s. The method specified in this standard is new to 
B.S. 903, in the sense that it did not form a part of the 
1950 edition which is now in process of revision with 
each revised part being issued separately. It is 
based on the Rockwell method described in B.S. 891, 
but incorporates a different indentor. 

Following a summary and explanatory note on the 
method are clauses specifying requirements for : 
test piece ; apparatus ; procedure ; temperature of 
test, and form in which report is to be stated. 


DRAWING BOARDS AND TEE SQUARES 


No. 1265/68 : 1958. Price 5s. As top grade 
Honduras pine and yellow mahogany are no longer 
available in the large quantities required for the 
commercial production of standard quality drawing 
boards and tee squares a request was made by manu- 
facturers for the revision of this specification, with its 
increased range of timbers whose suitability has been 
proven by experience gained during recent years. 

Each standard in the new publication specifies the 
sizes, materials and constructional details of the 
appropriate product. There is a specified moisture 
content for the wood used for the drawing boards 
and the ebony edged tee squares; and a detailed 
method for its determination is given in an appendix. 


INDUSTRIAL SAFETY HELMETS 
(LIGHT DUTY) 


No. 2995 : 1958. Price Ss. Safety helmets con- 
forming to this revised specification, as well as those 
made to the recently-issued B.S. 2826, concerned with 
heavy-duty helmets, are designed for the protection 
of workers engaged in structural engineering, ship- 
building, mining, quarrying and similar occupations 
in which there is a risk of injury from falling objects. 

In addition to specifying requirements for construc- 
tion and materials, the new B.S. 2095 contains details 
of the tests which light-weight helmets must undergo 
if they are to conform to the standard. The basic 
test assesses by a new method the shock-absorbing 
properties of a helmet. An 8 Ib steel ball is dropped 
through 3ft 6in on to the crown of the helmet mounted 
on a headform. The unabsorbed energy transmits 
its force through another stee! ball under the head- 
form to a strip of aluminium. The indentation thus 
produced is a measure of the absorptive quality of 
the helmet. Other tests are for flammability, resist- 
ance to penetration by sharp objects, and electrical 
insulation (where this is required). Provision is made 
in the standard for the use by manufacturers of the 
B.S.1. certification mark. 


GLOSSARY OF TERMS RELATING TO 
POWDERS 


No. 2955 : 1958. Price 4s. 6d. This standard 
defines a number of selected terms applicable to 
metallic and non-metallic powders. Powder is 
arbitrarily defined as “discrete particles of dry 
material of size less than 1000 microns maximum 
dimension.” Sections of the publication contain 
terms associated with types of powder, particle size 
and shape and powder properties and processing. 

Two appendices deal with “* Mean diameters of 
particulate systems *’ and ** Calculation of Stokes’s 
diameter.” 


CENTRIFUGALLY CAST (SPUN) IRON 
PRESSURE PIPES FOR WATER, GAS 
AND SEWAGE 


No. 1211 : 1958. Price 6s. This revised publica- 
tion is one of a series of British Standards for cast 
iron pipes. It deals with centrifugally cast (spun) 
iron pressure pipes of water, gas and sewage, manu- 
factured in either metal or sand moulds. The 
“ General ”’ section os age requirements for the 
quality of metal, ity control, selection of test 
pieces by the maid hydraulic’ tests, coating and 
permissible deviations in weight. In this section, 
special consideration has been given to the require- 
ments for the socket design and the coating in order 
to avoid unduly restricting future manufacturing 
techniques. Sections two and three of the standard 
deal ey with pipes cast in metal moulds and 
in sand moulds ; they deal principally with mechan- 
ical tests and with marking requirements. The 
standard concludes with tables specifying the various 
dimensions involved and the shape of the test piece 
required. The test pressures for hydraulic tests 
carried out at a manufacturer’s works exceed those 
specified in the first edition of B.S. 1211 ; they are 
now acceptable to purchasers on the ” American 
continent. Throughout this publication the appro- 
priate portions of the [.S.0. Recommendation on 
cast-iron pipes, special castings and cast-iron parts 
for pressure main lines have been taken into account. 
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Launches and Trial Trips 


CONSTANCE Bowater, bulk cargo ship ; built by 
the Caledon Shipbuilding and Engineering Company, 
Ltd., for the Bowater Steamship Company, Ltd. ; 
length overall 326ft, breadth moulded 5Oft, depth 
moulded 30ft ; clear holds, MacGregor hatch | covers, 
derricks to lift 6 tons, electric winches ; three 180kW 
diesel-driven generators ; Denny-Sulzer mark 6.S.D. 
60, two-cycle, single-acting diesel engine, 2700 b.h.p. 
Launch, April 2. 


Densy GRANGE, oil tanker ; built by Hawthorn 
Leslie (Shipbuilders), Ltd., for the Houlder Line Ltd. ; 
length overall 557ft, breadth moulded 72ft, depth 
moulded 39ft, deadweight 18,000 tons ; twenty-seven 
oil cargo tanks, one main cargo pump room, three 
cargo oil pumps and three stripping pumps ; two 
550kW, 440V geared turbo-alternators ; one set of 
double reduction geared two-cylinder turbines 
developing 8250 s.h.p., two Foster-Wheeler ‘“ D”’ 
watertube boilers supply steam at 500 lb per square 
inch and 800 deg. Fah. Launch, April 2. 


Circe, closed shelter deck cargo ship ; built by the 
Anciens Chantiers Dubigeon for the Société Navale 
Caennaise ; length between perpendiculars 301 ft 10in, 
breadth moulded 47ft Sin. depth to shelter deck 28ft 
6in, draught loaded 20ft 6in, deadweight 3000 tons, 
speed 18 knots; four holds, MacGregor hatch 
covers ; two S.E. 'M.T.-Pielstick diesel engines, built 
by Chantiers de Bretagne, drive a single shaft through 
Vulcan reduction gear, 3550 h.p. Trial, April. 


TIDECREST, cargo ship; built by the Forges et 
Chantiers de la Mediterranée for the New Crest 
Shipping Company, of Nassau ; length between per- 
pendiculars 442ft, breadth moulded 61ft 6in, depth to 
shelter deck 39ft 6in, load draught 26ft 6in (open 
shelter), 30ft (closed shelter), corresponding dead- 
weight 10,500 tons and 12,500 tons ; five holds, one 
50-ton one 40-ton and ten 10-ton derricks, service 
speed 15 knots ; F.C.M.-Sulzer diesel engine, 6300 
b.h.p. at 125 r.p.m. Trial, April. 


IsaRA, oil tanker; built by the Chantiers de 
l’Atlantique Penhoét-Loire for the Compagnie 
Maritime Shell ; length between perpendiculars 631 ft, 
breadth 86ft 9in, depth 45ft, deadweight 31,500 tons ; 
thirty oil cargo compartments, three 1300 tons per 
hour vertical centrifugal cargo pumps ; two 550kW 
turbo-alternators, one 150kW diesel-driven alter- 
nator ; one set of C.E.M.-Parsons double reduction 
geared turbines, 15,000 s.h.p., steam supplied at 
640 lb per square inch and 840 deg. Fah. by two 
P.41 Penhoét watertube boilers. Trial, April. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Wed., June 25..-BrRiGHTON, HOvE AND District BRANCH : New 
a Hotel, First Avenue, Hove, Annual General Meeting, 
6.45 p.m. 

Thurs., June 26.—-SouTH LONDON BraNcH : Greyhound Hotel, 
High Street, Croydon, Annual General Meeting, 7.15 p.m. 

Sat., June 28.—SouTH WaALes BRANCH : Angel Hotel, Westgate 
Street, Cardiff, Annual General Meeting, 7 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 
Tues. to Thurs., June 24 to 26.—Olympia, London, W. _ 17th 
Meeting of the European Federation of Chemical E 
Joint Symposium on “ The Organisation of Chemical 
ing Projects.’’ 


ingineer. 


INSTITUTION OF CIVIL ENGINEERS 


June 26.—-Great George — Westminster, London, 
‘1, Conversazione, 5.30 p.m 


ee 


INSTITUTION OF ELECTRICAL ENGINEERS 


Wed., June 25.—Royal Festival Hall, London, S.E.!, Conver- 
sazione, 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed., June 25.—SOUTHERN BRANCH: Visit to Armstrong- 
Vickers (Aircraft), Ltd., Hurn Airport, Christchurch, 2 p.m. 


ROYAL SOCIETY 


Thurs., June 26.—Burlington House, Piccadilly, London, W.1, 
Conversazione, 8.30 p.m. 


Advanced Engineering Courses 


Applications of Computers. THe UNIversiry OF NOTTINGHAM, 
DEPARTMENT OF MECHANICAL ENGINEERING, University Park, 
Nottingham. One week's residential course, Monday to 
Friday, September 15 to 19. Course, including notes, ten 
guineas. Accommodation, eight guineas. 


The Design of Industrial THe UNIVERSITY OF 
BIRMINGHAM, INSTITUTE FOR ENGINEERING ODUCTION, 
“ Southfield,”” 16, Norfolk Road, Edgbaston, Birmingham, 15. 
Residential executive course, Monday to Friday, June 3 to 
July 4. Fee thirty guineas. 
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Once again, 
ralves by Crane 


At the tar works of the South Eastern Gas 
Board are six, one million gallon tanks used for 
the storage of crude tar and its products. Here 
is shown a twin-pump unit coupled through 
Crane valves to ‘the million gallon storage’. In 
fact all the materials which enter or leave 
these tanks pass through Crane valves — all 
iron wedge gate valves with non-rising stem, 
—— Yet another twin-pump unit in the same works 
handles refined tar through similar cast iron 
valves at about 180° F.; the same unit pumps 
Coal Tar Fuel to barges berthed at the Board’s 
* 4 wharf on the Thames, Once again all valves 


No. F73. Alliron : . . 

wedge dise gate a function faultlessly—thanks to Crane! 
valves, non-ris- 

ing stem, flanged 

ends. Working 

pressure oil or 


gas (cold, non- . 
oar ama: é <i A ae E VALVES OF BRONZE, CAST IRON & CAST STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. Works: IPSWICH. 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester. p28 


SOLUTION TO TOUGHEST 
INDUSTRIAL BRAKING 














Are you faced with difficult braking problems where conventional “off-the-shelf” 
brakes simply cannot do the job economically, if at all? 

Are torque, energy and space your major considerations ? 

Get the facts of how they are solved by custom-built Goodyear Industrial Disc Brakes, 
based on the technique developed by Goodyear to control the largest and fastest 
aircraft in the world. 


Consider these features: 
* Any combination of torque and energy capacities. 


* May be operated hydraulically, mechanically or pneumatically. 
* Simple installation with minimum servicing. 
* Quick, easy replacement of linings. 


* Certain types may be provided with automatic adjustment 





to compensate for lining wear. 


ail | 000 V80 ~~ 
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a. “So 2 
INDUSTRIAL DISG BRAKES by CAUXI AGU 


_ ENGINEERING PRODUCTS 4 
" DIVISION ww 
_~64 


/ 


Send details of your problem to :— 


THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD. ENGINEERING PRODUCTS DIVISION, WOLVERHAMPTON 
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for industry 








Ford industrial engines are a practical proposition for many industrial equipments 
... Compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
1s fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY-—have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 





Wherever you are, whatever your problem, we 
are at your service. For further details of 


900" 


and the equipments they power, contact your 
nearest Ford Dealer or write to — 


* ROMFORD - ESSEX - ENGLAND 


INDUSTRIAL 
ENGINES 





FORD MOTOR COMPANY LTD - PARTS DIVISION + AVELEY DEPOT - SOUTH OCKENDON 


VIHA eee toe || “TURBINE?” ......... FURNACES 


USE 
pees te et ALL GRADES 

el, ideal for heavy excavating. O F SO LI D FU a L 
EFFICIENTLY 


ensuring 
LOW STEAM RAISING COSTS 


May we investigate without charge ? 


TURBINE FURNACE COMPANY LIMITED 


238b, Gray's Inn Road, London, W.C.1. ‘Phone; TERminus 4365 


Dont Scrafo Me { 


Fit a ‘CROSS ’ Wire Thread Insert !—New threads for 
old .. . in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 




















Double rope grab for operation 
by double-drum cranes. 2 line 
mobile cranes, excavators, etc. 
Various types and weights to 
meet individual requirements can 
be supplied. 





JOSEPH WESTWOOD & CO. LTD. industry. Designed for use in soft metal components, 
Contractors to H.M. Government Departments, Crown Agents for the Colonies. wood or plastics. Simple to use—remains perma- 
British RaBuuve (Breet (British Transport t Comatesion), onc. orc. Bridge and Construc- nently in place. Full range of standard sizes in 
ame tad dead tee. a B.S.W., B.S.F., B.S.P., B.A. U.N.F., U.N.C. and 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 Metric thread forms. 


bse r 
W Ds —— 
Gas Lis. © wanvis < Sonemsony. stay tthe manocrere 
a a SPRING WASHERS, 


Tel.: Combe Down 2355/8. Grams: Circle, Bath. $i . ete, 
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Flocecinauecinihilipilification? 


Longest English word ? We wouldn’t know! But it’s in the Oxford 
Dictionary all right. Means “the action or habit of estimating as 
worthless’ —which isn’t one of our habits. Nor is it our habit to use 
words, or anything else, which ‘drag their slow length along’. That 
would be quite contrary to our Scrap Trading policy. We’re all for 
action and getting a move on. What’s more, we always buy on 
absolutely fair terms. Which is one of the reasons why we've lasted 


for over 120 years, and are still growing. 


SCRAP/ COHENS 
COHEN'S fr SCRAP 


GEORGE COHEN SONS & COMPANY LIMITED 
RAW MATERIALS -DIVIS1ON 


Experts in Scrap since 1834 








WOOD LANE, LONDON, W.12 ° Telephone: Shepherd’s Bush 2070 - Telegrams: Coborn, Telex, London * And at 600 Commercial Road, E.14 
* Southall, Middx. - Bath * Belfast * Kingsbury - Hebburn * Leeds * Luton © Manchester - Sheffield ° Swansea 
Southampton * Glasgow 


Canning Town, E.16 
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The Henderson Derrick Cranes 
illustrated here are of 20 and |5 
tons capacity. Inset are shown 
(above) a close-up of the oper- 
ator’s platform eee wile the 
accessibility of the control levers 
and the operator’s position in 
front of the mast, and (left) 
enclosed hoist gear unit. 





Henderson 


again leads the field in derrick crane design 
JOHN M HENDERSON & CO LTD * KINGS WORKS * ABERDEEN SCOTLAND . TeLePHoNe CENtral 24262 (3 lines) - GRAMS CRANES ABERDEEN 
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Gs 
§S of Aistimctiom 


J. BROCKHOUSE & CO. LTD. 


VICTORIA WORKS, WEST BROMWICH, STAFFS 
Telephone: Wednesbury 0243. 


Drop Forge Division 














Revolutions per minute or revolutions per~ 
annum ? There you have the vital difference 
between ordinary electric motors and 
those,made by EPE. Thousands of EPE 
electric motors are running at the rate of 
over 000,000,000 revs. a year—unfailingly 
—year in, year out! Unusual ? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays Re ai 
to specify EPE—to be sure: 


ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD 





ag 


421 GRAND BUILDINGS, TRAFALGAR $Q., LONDON, W.C.2. 
Phone: Whitehall 5643 & 7963 


LONDON OFFICE - 
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Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 


unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


BELFAST 
LEEDS - 


BIRMINGHAM 
MANCHESTER 


Telephone: TRAfalgar 5600 
BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE - 


BRISTOL GLASGOW 
SOUTHAMPTON 








DRAWER SIZE 


11}” long, 5° wide, 3” high 
oJ 

OVERALL SIZE 

42” high, 36” wide, 12” deep 


Each drawer perforated, 
and with one free divider, 
or plain-sided. 


Extra dividers 6d. each. 
54 cards free. 


od 
STOVE ENAMELLED 
DARK GREEN 


DELIVERED FREE TO 
ENGLAND, SCOTLAND AND 
WALES. 

Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION - 


54 drawers like this 
make up our 
popular all-steel 


"54° DRAWER UNIT 





N. C. BROWN LTD., Green Lane stecLworks 


HEYWOOD, LANCS. 


Tel : 69018 (3 lines) 
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> What do you do with your 
waste oil ? 





WELLS FILTERS enable 


waste oil to be used 
with complete confidence 
many times over. 








The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 





A. C, WELLS % CO., LTD 


MOUNT ST., HYDE, CHESHIRE 
Tel : HYDE 2953 GRAMS : UNBREAKABLE HYDE 













IMPACT 
SEPARATOR 


FOR SEPARATING OIL or WATER from 
COMPRESSED AIR or STEAM. 


Large numbers are in use in Colliery Air 
Mains, Compressor Intercoolers, Spray 
Painting Plants, and many other Installations 


where dry air is essential. 


CAN BE SUPPLIED COMBINED 













SPHERICAL FLOAT TRAP for 
STEAM or COMPRESSED AIR 


“The Lancaster’’ Air Trap consists of a 
sealed float which rises and opens a dis- 
charge valve when the water collects in the 
trap. it presents a DEAD seal against 
leakage of air when draining water from 
Compressed Air Apparatus. Two alternative 
inlets are provided, vertical or horizontal. 
Will lift the discharge water. Supplied in 


din., Pin. and Itin. sizes. a 
LANCASTER: TONGE 


Manufacturers of “ The Lan- 
caster” Steam Traps for all 
LIMUEUTEUD 


purposes. 


Sead ws your 
70 years’ experience is ot your 


ENGINEER 
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ELEVATORS 





vy COMPLETE HANDLING PLANTS 
SKIP HOISTS: CONVEYORS - BUNKERS 
ELEVATORS - BATCH WEIGHERS 


0:5 MECHANICAL EQUIPMENTS LTD. 


67-40 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31988 @ LINES) 




















° EFFECTIVE 
© ECONOMICAL 


* KIND TO THE 
HANDS 


* EASY AND 
PLEASANT 
TO USE 






HYGIENIC SF 








WITH TRAP or SEPARATE AIR TRAP. 











Awarded the Certificate of the 
Royal Institute of Public Health and Hygiene 


Obtainable from and solely manufactured by : 


WALKERS century ois) LTD. 


Head Office: Century Works, HANLEY, Stoke-on-Trent 
Telephone : 25203 Stoke-on-Trent (6 lines) Telegrams: Viscosity Hanley 


| BRANCHES THROUGHOUT THE COUNTRY 


@ DISPENSERS AVAILABLE 
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S j ra i B Spiral bevel and hypoid gears offer many advantages for right angle drives where high 
p efficiency and smooth, silent running are required. 
E.N.V. specialise in the design and manufacture of straight and curved tooth bevel 
gears. They offer collaboration with engineers from the project stage on the design of 
gears and mountings. They have unique facilities for the large-scale manufacture of 
transmissions including final drives, differentials and axles for vehicles and agricultural 
equipment, precision gears for aircraft and gears for industrial applications. 


2 NW 


E.N.V. ENGINEERING COMPANY LIMITED 
Telephone: 
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Giants of the West 


Giant Bolster’s favourite occupation was standing with one 
foot on St. Agnes’ Beacon and the other six miles away on the Carn 
Brea hills, idly watching his wife quarrying granite. An imperfect 
husband, he is reported to have made a pass at St. Agnes herself — 
who promptly brought him to a gory end by a most unsaint-like trick. 
She agreed to marry him when he had filled a hole in a cliff at Chapel 
Porth with his blood — neglecting to tell him, however, that the hole 


was connected to the sea... 








June 20, 1958 


It would be interesting to have 

Bolster's opinion of modern giants of 
the West—like the S & H wagon tipplers 
—which patiently perform herculean 
labours with no trouble at all, domestic 
or otherwise. 


sta ele sleasy 
ama 
Henshaw 


eT: | 


Se eECLHOIST WORKS 
BRISTOL ENGLAND 


| Telephone 78331 
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FROM BRITISH OXYGEN — 
INDUSTRY 






FOR BRITISH 





Jet Engines and Components 
Motorcar Bodies 
Washing Machines 
Bicycles 

Heat Exchangers 
Boats 

Kitchen Utensils 
Mitk Churns 
Baking Tins 
Starch Trays 

Fish Trunks 


The Argonarc welding process gives the best, 
cleanest, quickest welds on light metals, stain- 
less steels and heat-resisting alloys. Think how 
Argonarc welding, can speed your production, 
give you better welding results—save you money. 
Argonarc welding efficiency pays for itself. Write 
for fully illustrated literature. 


Las 


K)) BRITISH OXYGEN 


British Oxygen Gases Ltd., Industrial Division, Spencer House, 27 St. James’s Place, London, S.W.1. 
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BROOMWADE an 


4 7 JdIIE 
Automation 






Another industrial revolution is in . 
progress. Industry is becoming more 
and more highly mechanised—auto- 
mation is being t1ecognised as a 
necessity in the progressive, modern 
~ factory. In this advancement, compressed 
air is playing a vital part. 
To keep the production lines moving at the 
new automation speed, reliable plant is essential. 
For over sixty years “BROOMWADE” pneumatic 
equipment has enjoyed an enviable reputation for 
RELIABILITY and EFFICIENCY. Continuous 
research and development keeps “BROOMWADE” 
products one step ahead. 


The “BROOMWADE?” organisation invites consultation 
on any technical problems involving the use of compressed 
air. 








*“BROOMWADE*’ 


Air Compressors & Pneumatic Tools 






YOUR BEST INVESTMENT 





BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: * Broom” High Wycombe Telex. 
493SAS 
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One good plant sells another 


1935 





a 





LALA aS 
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> 
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23,000,000 
gears by 


OPPERMAN 


turn for industry 
every day 









BOREHAM WOOD, HERTS. 
ELSTREE 2021 











THOMPSON 


BROTHERS 


see the job through 








@ 


Installation of bath 
18’ 0” x yo 0” x 7’ 6” 


@ 


deep for oil firing. 





Starting up with 30% 
virgin zinc and 70% 
molten zinc pumped 
from existing bath 





Yes, Thompson Brothers do the complete job comprising 
design the building and erection of galvanizing plant and 
ancillary equipment, starting-up and preparation for produc- 
ion. i ialist engineers render advi tical 
tion. Their special ginee: nder advice and practica Conpleed ¢ 


nizing furnace 
showing specimen 


after dipping. 


© 


ee storage aan “Sto000 ipment 


help at all stages 
of construction and 
operation. Designs 
provide for heating by 
gas, electricity, oil or 
coal. If you have 
plans for installing 
galvanizing plant, 
Thompson Bros. will 





be pleased to put , por yarinond storage tanks, 4 

them into reality. aes ter, filters and pump. a 

THOMPSON BROTHERS (BILST ON) LTD., BRADLEY ENGINEERING hte may “aa ‘ON, STAFFORDSHIRE lephone: te 
ae Office: 17 Surrey Street, Strand, London, W.C.2. Telephone: Covent§Garden 170 gg: Ta amg ws lg 


in GAL VANIZING PLANTS 


eideia 0} J4e}S WOUs 
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HOW MUCH 
FOR THIS? 





+++. mot more than a shilling, maybe, 
but a single damaged boit or other 
screw threaded part can cost pounds 
fa jacement is not readily avail- 
able it is wanted and essential 
machinery is standing idle. But there 
is mo need to take chances because 
there is a certain safeguard and it 
costs only 27/6d.—the Edwards’ Patent 
Bolt Saver and Thread Restorer! 


Unquestionably, the Bolt Saver is 
the most efficient tool for restor- 
ing damaged threads and it is the 
easiest to use, too: Simply insert 
damaged part, close tool by means 
of clamp, withdraw part by un- 
screwing and—presto !—the dam- 
aged thread is as good as new, 
re-formed (not cut) and with full 
grip restored! Also invaluable as a 
thread gripper for holding threaded 
parts in the vice. 





No inserts or loose parts and the 
one tool takes all sizes from j-in. 
to j-in. dia. (BSP }-in. to }-in.). 
There are models for the follow- 
ing threads: BSW, BSF, —— 
UNF, Metric, Motor-cyc 

and BSP, all at 27; 6 





Do not take chances—equip with Bolt 
Savers NOW, before the next break- 
down! immediate delivery through 
your usual supplier or direct from 


Patentees and Sole Manufacturers: 


LAWRENCE EDWARDS & CO. 


(Engineers) LIMITED 
KIDDERMINSTER, WORCS. 
Used by Home and Foreign Government 
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IT PAYS 





TO USE 


F HIGH 
TEMPERATURE 
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CEMENT 





Pyrolyte High Temperature Cement is made from 
high grade chrome ore with small additions of other 
compounds to promote plasticity and air-setting 
properties. It has a very high melting point (1730°C.) 
and is chemically neutral. Pyrolyte is used for 
jointing all types of bricks including chrome- 
magnesite, chrome, alumina firebricks, etc. 


EVERYTHING IN 








tected 








REFRACTORIES 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE - SHEFFIELD 10 


TELEPHONE: SHEFFIELD 31113 


Surface of firebrick pro- 


from slag attack 


by Pyrolyte. 





Pyrolyte provides an excellent protective 
wash for firebrick work. Illustration 
shows a firebrick partly treated by a 
Pyrolyte wash and partly untreated. The 
absence of slag penetration on the treated 
surface indicates the high slag-resisting 
properties of Pyrolyte High Temperature 
Cement. (The brick was heated to a 
temperature of 1500/1550°C.) 


Write for fully descriptive literature 














ABBOTT &CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK NOTTS 


er 
BOILERS IvERS 


RECEN 


\\M , S 











PLASTIC 


© 


HEC INES 












% 
' 
' 
' 
; 
4 
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A CAST IRON CASE 


FOR USING 
| site 3) SK 


ULTRASONIC 
FLAW DETECTION 


Testing time cut—losses due to destructive testing eliminated— 
production increased . . . all this achieved by Goulds Foundries Ltd., 
of Newport, Mon., simply by adopting a Kelvin Hughes Ultrasonic 
Flaw Detector for the non-destructive testing of their high quality 
motor clutch plates. The Flaw Detector, in conjunction with 2 Probe 
specially developed for this application, enables a semi-skilled 
operator to carry out at speed ‘high accuracy’ tests on batches of 
iron castings, and to readily identify and ‘spot’ plates which do not 
meet fully the rigid standards set. 























This is typical of the innumerable ways by which Kelvin Hughes 
ultrasonic testing equipment is aiding industry. Perhaps it can help 
you?—An advisory service is freely available. 
Kelvin Hughes’ Ultrasonic Flaw Detector was chosen by Goulds Foundries 
Ltd., only after carefully investigating all possible alternative non-destructive 
testing methods, including X-rays and gamma-rays, which, by comparison, 
proved either too slow or too expensive. 





xe) KELVIN HUGHES 


SPECIALISTS IN INDUSTRIAL MEASUREMENT 


KELVIN & HUGHES (INDUSTRIAL) LTD.,-2 Caxton Street, London, S.W.1. 60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 
“H72 













AVAILABLE 
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3 REASONS for 3 BLADES 


High Volumetric Capacity 
Quiet Running 
Non-Overloading Characteristics 


But the 3-bladed Type APA Fan series has other 
advantages too: in design and performance 

it is the finest propeller fan working under 

free air conditions or against moderate 
resistances. And it is strong, rigid, 

and competitively priced. Write now for 

booklet No. 32/1 , which contains full details 

of the APA range. 


KEITH BLACKMAN LTD 


MILL MEAD ROAD, LONDON, N.17 
TOTtenham 4522 
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yes, you- 
‘must have a 
use for 


PLYMAX 


Sixty times as rigid as sheet metal of the 

same weight and having all the advantages 

of a metal surface — stands up to rough 
usage — hygienic — fire resistant. That’s 
PLYMAX, the metal-faced plywood, made 
only by Venesta Limited. Light and easy to 
handle, PLYMAX can be sawn or drilled simply 


Here are some examples 
of PLYMAX uses: 

with ordinary tools. 

er Se PLYMAX has metal on one or both faces: it is 

available faced with aluminium or galvanised 


steel (other metals if required): it is manu- 


Shower Partitions 
Storage Bins 


Casings factured in 40 standard sizes and in various 


thicknesses. 


PLYMAX. 


the Venesta Metal-faced Plywood 


Machine Covers 
Bench Tops 
Flush Doors 


W.C. Cubicles 





ETE ~ a Write for samples and literature 


TEs APR. 
(WENESTA)) VENESTA LIMITED Plywood Division 
Sees Y  Vintry House, Queen Street Place, London, E.C.4. 


Telephone: CENtral 3040 














FURNACES 


Mererey*S ano vare| every- 


where as the most 


advanced practice 





Sling 
| Chains 








... then the 
name that 
SPRINGS 

to mind 






HIGHER TENSILE STEEL CHAIN SLINGS TO B-S-2902 


There is a WHEWAY Chain produced to meet 
most requirements, made to your specification 
in all kinds of metal:— 


tnconel Mild Stel M.LYNCH 2 SON L™ 


Stainless Steel Higher Tensile Steel MILL WHARF. CANAL ROAD. STROOD. KENT 


Alloy Steel Muntz Metal 
JOB WHEWAY & SON LTD - GREEN LANE - WALSALL - STAFFS 


TEL STROOD 7 RAMS. LYNCH. STROOD 





SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 














Permoglaze your factory ine 


after nine years 


Reduce maintenance costs and increase cleanliness A user writes :— 


and efficiency in your factory by coating the “T used Permoglaze for 
walls, woodwork, steelwork and plant with a food processing room 
PERMOGLAZE—the tile-like finish which repels nine years ago. I have 


washed it many times 
and it is still as good as 
new.” 


dirt and is so easy to keep clean. 

Its hard, glazed surface withstands damp, steam, 
condensation, oils, washing and hard wear. Many 
thousands of factories now use Permoglaze in 
preference to ordinary paints because it keeps 
cleaner, looks better and lasts longer. It is ideal 
for production departments, warehouses, offices, 
canteens and wherever hygienic conditions are 
important. 

Grades are available to meet special problems such 
as mould and resistance to chemicals and corrosive 
conditions. 

Write now for descriptive booklet, colour card and 
full particulars. 


FREE ADVICE ON COLOUR 


Write to the Permoglaze Decorative Advisory Service for 
expert advice on specifications and colour schemes. 

















PERMOGLAZE LTD - BIRMINGHAM II 


Factories at Birmingham, Tenbury Wells, Melbourne, Sydney, and East London, South Africa. 
Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham and Norwich. 
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AIR STARTERS 


THE ILLUSTRATION BELOW SHOWS ONE OF 
| THE MEADOWS 6 DMS976 ENGINES INSTALLED 





IN THE M.V. SIR WILLIAM HARDY BUILT FOR THE 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 





WILLIAMS & JAMES eEncineers LIMITED 
GLOUCESTER .- ENGLAND 


RAMS & BLI COMPRESSOR GLOUCESTER 





K/WJ. 1825 














SESE RE EAE eNO 











HAIRLON TRANSMISSION BELTING 


A 24°x4” Nylon and Hair Belt trans- 
mitting 200 h.p. at 485 revolutions per minute 
driving a compressor at the Trafford Park 
Cold Storage Ltd. 


N TED “ 
U P TO 8 s D 1A M E T E R oie vant ental WALLASEY, 


SEND FOR CHESHIRE 


WYNSTRUMENTS LTD @ — roecs: Sey Sees 
STAVERTON AERODROME - GLOUCESTER a eae a 
Phone: CHURCHDOWN 3264 
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MAIN LINE DIESEL-HYDRAULIC LOCOMOTIVES 


These 2000 B.H.P. Diesel-Hydraulic Locomotives are now entering service 
on British Railways. They are built in North British Locomotive Company’s 
Works in Glasgow and are fitted. with N.B.L.-M.A.N. diesel engines and 
Voith/North British hydraulic transmissions. The engines and transmissions 
are manufactured in Glasgow by North British Locomotive Company. 

The Voith system of hydraulic transmission has been in continuous use and 
development over a period of 30 years and has been applied to locomotives 
and railcars of all types, all over the world, 


Locomotive Co. Ltd. Glasgow 














THE ENGINEER June 20, 1958 


First in 


CALLA 
isulphide lubrication 


ROCOL LTD. Ibex House, Minories, London, E.C.3. Telephone: ROYal 4372 
Rocol House, Swillington, Nr. Leeds. Telephone: Garforth 2261 2 
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is our answer to CORROSION! 


In many industrial environments 
cables are subject to attack and 
damage by the corrosive conditions. 

BICC have the answer !—cables 
with extruded PVC oversheaths. 


These have been developed 
for use in oil refineries, chemical 
plants, laundries, distilleries and 





ace 


many other installations where 
ordinary types of serving do not 
give sufficient protection. 


The seamless oversheath is 
tough, flexible, oil and fire resistant. 
It is highly durable and protects 
the cable permanently against acids, 
water, soluble salts and other corro- 
sive agents at a cost comparable 






| Mehta a yeleteha stereo | 


with that of other forms of anti- 
corrosion finish. 


BICC make PVC oversheathed 
Power Cables for every working 
voltage. Large industrial organiza- 
tions already using them include 
the B.P. and Shell Companies, the 
National Coal Board and I.C.I. 





cables 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 B. 


L 
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Sterling achievements a 


~\ 





span the history of an era 








me ga ...and help to make that era memorable. 
at 
de P The continuing success of Sterling Metals is due to their ability to supply 
~~ . . . 
Pa castings of the highest quality in the desired quantities at the right time. 
wr 4 ; Today as in the past, Sterling Metals offer the greatest technical experience 
- : ee 
Fl augmented by quality control of production which is second to none. 
a Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
by sand, die and precision mould processes, and in making engine blocks 
7 Set 
4 and cylinder heads in high duty iron. 
i  f Sterling Metals are at your service 
% 7 
; ¥ 
. # 
Ss Pd 
. a e 
ve al ; 


/ > s 4 

: oe {ie cal vege 

\ = oe TF. 
4 
‘ 
a, Transmission casing in magnesium alloy 
, for Massey-Harris-Ferguson Tractors 
be used in Sir Edmund Hillary's Antarctic Expedition. 


~ TERMETS STERLING METALS LTD By courtesy of Massey-Harris-Ferguson Ltd. 


Wren yeaor mane NUNEATON + Nuneaton 422n0°°" 


Stee meagan ot 





SINCE THE END OF 


Right from THE 19th CENTURY 


when the development 


of the rotary cutter 
t h e S t re | r t made possible the cut- 
patton Sistas ting of large sheets of 


veneers, 





WE BEGAN TO STOCK 


PLYWOOD 


Range of thicknesses 
PLYWOOD 


from 1/16" to |” 


BLOCKBOARD 


from 16 m/m. to 25 m/m. 
(5/8" to I”) 


> 





Our expert advice is at your disposal, and a 
LAMINBCOCARD service to meet large or small requirements, 


from 13 m/m. to 51 m/m. from depots in various parts of London. 
(1/2” to 2”) 






C. F. ANDERSON & SON LTD. 


TIMBER AND PLYWOOD IMPORTERS 


ISLINGTON * LONDON « N.1. Tel: CANonbury 1212 (28 lines) 
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Rea tyne semi-automatic 


unit for inert gas shielded 


metal arc welding 


Easily portable (weighs only 40 Ib.) + Separate control of welding current 
adjustable at point of welding 
—this control panel is buiit 
into the rectifier as a separate 

Wire feed rate adjustable at unit 
. point of welding 


Two components : wire feed and 
wire reel assembly 


Cylinder mounted on 


Range of wires for welding rectifier unit 

aluminium, alloy steels, ~ 
mild steel and copper alloys * Non-electronic— 

all control relays housed / 


Interchangeable water or int eoctifier 662 / 
air-cooled guns 








Available direct from 
Quasi-Arc Limited and also for 
argon shielded welding in 

the U.K. from their associates 
British Oxygen Gases Ltd. 








QUASI-ARC 


QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 
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or by shell ? 






As licensees of the Shaw Process, and producers of 

castings by the shell moulded process as well, 

The PHOSPHOR BRONZE Co. Ltd. can give you an 
unbiased opinion on the better method to use in any instance. 


While castings produced by the shell moulded process are 





more accurately produced than by older methods, the 


Send for a copy 
of a comprehensive limits cannot be held to the same high degree of accuracy 


brochure covering 
all casting as when castings are produced by the Shaw Process. 


processes 





When machining time and costs make the difference, 











P.B. technicians are ideally placed to help 


your own technicians to decide their choice. 


MEMBER OF THES 


The PHOSPHOR BRONZE Co. LTD. 
! 
P.O. BOX 74 BRADFORD STREET - BIRMINGHAM 5 - PHONE: MIDLAND 6621 (10 lines) wate 


This company participates in the research, technical, and 

productive resources of the Birfield Group, which includes BIRFIELD GROUP 
Hardy Spicer Ltd., Laycock Engineering Ltd., Kent Alloys Ltd.. 

Forgings and Presswork Ltd., and many other famous firms 
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The whole of the scaffolding 
supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


Only Safway equipment used throughout. 


Size of each arch 75ft. x 28ff. Gins. x 28f. 6in. wide. 
Total load per arch 215 tons. 


Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustabie screws in base and head. 


Joiners work reduced to a minimum. 


Contractors: H. M. Murray & Co. Ltd., Glasgow and Inverness. 


> 


SAFWAYunil frame. - 


STERLING FOUNDRY SPECIALTIES LTD. 


CONDON BEDFORD EDINBURGH 
iddesie.gh House, Sterling Works, 23 Rutland Square. 
Caxton Street, $.W i Bedford Edinburgh, |. 

Tel.: ABBey 3017/8 Tel.: Bedford $338 Tel.: Fountainbdridge 
(2 lines) (3 fines) 3284/5 


GLASGOW ARROW RE: 
28, Renfield Lane, " wee Ladies Road 
8 


Glasgow, C.2. urhag. Bristol, 
Tel : City 6201 Tel.: Jarrow TR 23 Tet.: Sristot 39112 
Cogen 
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poe 


‘ Makers 
of fine 


presses 


JOHN 
SHAW 


Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 





a 
ia 

3 
id 


Such a press is the 3500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


For whatever purpose you need a hydraulic press you 
will do well to consult JOHN SHAW. 








LCI. Photo 


COLUMNS 


Q.V.F. Packed Columns for fractional 
distillation, absorption and extraction 
have been designed, constructed and 
installed in Chemical and Industrial 
Plants both at Home and Overseas. 


The serviceability and the visual 
observation they provide render them 
eminently suitable for many process 
operations and particularly process 
operations requiring a large area of inter- 
facial contact surface. 


The Q.V.F. Catalogue “* GLASS FOR INDUSTRY”’ 
gives full details. 


DUKE STREET - FENTON 
STOKE-ON-TRENT - STAFFS JOHN SHAW & SONS (SALFORD) LTD 


TEL: LONGTON STAFFS 32104 
GRAMS : GLASSPLANT - STAFFS SALFORD LANCASHIRE 











JS12 
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Ia nA 
NEW RES ER 


BELT CONVEYOR STRUCTURE 


{ Patented ) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND CONVENTIONAL STRUCTURE The longitudinal members of this 


(Adjustable for height) 
conveyor structure consist of %” 


dia. steel ropes in tension. 





The connections at the ends 
of each troughing idler shaft are 


hinged. These basic features 





provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
TYPICAL ANCHORAGES obtainable by deep troughing and install — a conveyor in which 
under tod 


impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 
train. The bottom belt is in 


full view and there need not be any 





concealed rubbing between belt and structure. 


IISTINGTON 





DISTINGTON ENGINEERING COMPANY LIMITED 


\A 


5C8 








Gaare seantasan 





}, , ' , ‘i ¢ ree l» cave s 
Cos) ORO) me) Caresecer cme) amaran,’ CCIW OLR Se ae Tt ~ 
erste tlic {cll Tus be Dared ey VOUT Hew Con 
rh {1 Wace @cOlen selegaaureccaucuarevar@ran @)aele couenvanca 


} 


Pitusttess ois truly cust ibibiting, durable and 


dependable Sera today [Ol shade ( ard ice) 
ATLAS PRESERVATIVE CO.LTD., ERIFA, RENT 


- Pelephone EREPH 2255 














ATLAS RUSKILLA 


The laints of Stamina 
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Nobtux Grease. is a lithium-base 


lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20°F to 250°F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 


MOBILUX 
GREASE 


89 
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90 THE ENGINEER June 20, 1958 


HIGH SPEED GEARS UP TO 3000 h.p. 
| 


Reid - 


Reid are completely equipped to produce all 





types of gears and drives. Gears up to 
3000 h.p. and spiral bevels at 34” dia and 
over give some indication of the resources at 


the Linwood factory of Reid. 





ENQUIRIES ARE WELCOMED FOR ALL 

TYPES OF GEAR CUTTING AND 

SPECIAL MACHINE GEAR DRIVE 
MACHINING. 


We can now quote quick delivery of all gear umts. 
Write, or "phone Fohnstone 861 for full details. 


Reid Every Type—Every Size—Every Need. 


THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 


BRADFORD Steam Traps) 08am 4 
“ | Bridge- is | 
ie : Banbury 











SIZE B BRIDGE-BANBURY 


Produce the MIXERS 
Highest Output more quickly, more Be 
efficiently, and guarantee a more uniform and 
Highest Quality mix. By minimising 
manual operating they produce at 

» Lowest Costs with the maximum 
degree of dependability and safety. : 


Consult our en- SIZE 3A BRIDGE-BANBURY 


gineering service on 
i SIZE 9 BRIDGE 




















catalogue BB200 is 
paan ior the asking. 








This, instantaneous action distinguishes the Bradford 


Steam Trap from all its competitors. It prevents damage 








to valves and seats. It provides more efficient use of Sze 9 an 
U 


steam and heat, thus making an appreciable saving of fuel. 





Made in all sizes for all pressures. Each Trap Is individually 





tested and fully guaranteed. are te 
BANBURY . 
UNITED STATES METALLIC PACKING: — autenn. nae | ; : 
COMPANY LIMITED : . “Aeromation 
> . Y . 
SOHO WORKS eager pectin CORHIHRE - ENGLAND DAVID BRIDGE & COMPANY LIMITED, 
° Sostomee, Rochdale, Lancs. Phone: Castleton (Rochdale) 
Branch Offices : LONDON, Liverpool, Glasgow, Manchester, | 6.857216 scorch Coupling Phone. Castleton Lancs. 
Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristol Londen 0 ong am ana, Ebay ny SIZE 27 BRIDGE-BANBURY 


Grams and Cables: ‘‘ EDERACEO”’ Piccy London. 
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that this picture shows a clutch of turtles’ eggs ? 
Maybe you’re not too sure.* 


But one thing you can be sure about—the 
Suffolk Iron Foundry has the answer to any 
welding problem. 





Our team of highly-qualified technicians is always 
available. With their fleet of vans specially 
equipped with the latest oxy-acetylene apparatus 
they can solve your problem on the spot. All 
you have to do is ring Stowmarket 183. 


* (The “eggs” are really the heads of matches.) 


SUFFOLK IRON FOUNDRY (1920), LIMITED, STOWMARKET, 


THE 


Are you sure... 





SUFFOLK 
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INDUSTRIAL 
FIRST 











AID 


— 





For 60 years we have specialised in the First Aid 


requirements of Industry. 


Our service is most comprehensive ; whether you 
require a completely equipped ambulance room for 
a vast factory or a first aid box for a ‘‘one man” | 


works we shall be pleased to advise and supply you. 


A PRODUCT OF ‘ = 
= fxs Gone, 


é 
OLDBURY 



















































































BIRMINGHAM 
Pioneers of Industrial First Aid 




















Siacliffe «xs RAVENSCRAIG 











Sc SUTCLIFFE CONVEYORS WERE CHOSEN BY THREE OF 
THE MAIN CONTRACTORS FOR THE NEW RAVENSCRAIG 
STEEL PLANT OF MESSRS. COLVILLES LIMITED. 


* 


MAIN CONTRACTORS. 


ASHMORE, BENSON, PEASE 
& CO. FOR ORE & COKE 
CONVEYORS. 










STRACHAN & HENSHAW 
LTD. FOR LIMESTONE CON- 
VEYORS. 







HEAD WRIGHTSON IRON & 
STEEL WORKS ENGINEERING 
CO. LTD., FOR SINTER CON- 
VEYORS. 










RICHARD SUTCLIFFE 
LIMITED 








HORBURY - WAKEFIELD 
ENGLAND 
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‘PYGMY’: AN 





Britishmade-now in production 





This illustration shows size 
variation between Thorn Pygmy 
and a comparable AN Connector 


THORN PYGMY CONNECTOR—MINIATURISED 
BUT ELECTRICALLY THE EQUIVALENT OF 
STANDARD AN CONNECTORS 


Designers will appreciate the great importance of the 
announcement that Thorn Pygmy Connectors are now pro- 
duced in this country. The Thorn A N series of Connectors 
are already well-known in the Aircraft and Automotive 
Industries, and the recently introduced range of Thorn Pygmy 
Connectors enables more to be accommodated where space 
limitation is a main consideration without impairing 


performance. 


Send for full particulars of 
the Thorn Pygmy and A N connectors ranges to: 


AIRCRAFT COMPONENTS AND CONNECTOR DIVISION 
THORN ELECTRICAL INDUSTRIES LIMITED 
Great Cambridge Road Enfield Middlesex Telephone: ENField 5353 
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SPECIALITIES: 


POSSIL IRONWORKS, 





STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc., 


Pit Headgear, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE & MURRAY LID. 


POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C 4 


Pumping Stations, 














WHAT IT IS 

DOUBLE BOND, evolved after exten- 
sive research by the makers of Hermetal, 
is manufactured from chemically reac- 
tive resins (Epoxide based) forming a 
new, self-setting, spreadable compound 
which entirely supersedes metal fillers— 
including lead. 

As part of the new technique in the 
fabrication of equipment with resin 
bonded glass laminates, it provides the 
joint and seal. 


PROPERTIES 

@ Exceptional adhesion 
@ Great tensile strength 
@ Chemically resistant 

@ Sets harder than lead 

@ Self-curing to any depth 
@ Non-shrinking 

@ Easily workable 

@ Extended “ pot ” life 


@ Replaces leading—no lead poison- 
ing, non-injurious 


for INDUSTRY 











COULD YOU BE 
USING IT? 


** Double Bond”’ has a wide range of 
production and trade applications ; prac- 
tically every industry can benefit from the 
saving in time and costs which its use 
ensures. 

DOUBLE BOND mends, seals and fills 
cracks, blow holes, rivet heads, joints, 
even large cavities—in one application. 
For construction of assembly and drill- 
ing fixtures, jigs, patterns, work or 
tool holders. Instead of lead or solder 
for sealing joints, filling damaged parts. 
coachwork production and repairs, etc. 
In place of metal for cast and/or 
machined components of prototype or 
quantity produced equipment. 

For avoiding delay in delivery of 
“ specialist *’ equipment. Fabricate it 
with plywood or plastic bonded sheet, 
etc., and joint and protest it with 
“ Double Bond.” 


TWO TYPES 

PUTTY can be mixed and moulded 
with the hands or mechanically. 
CREAM—mixed and applied with a 
knife or spatula. 


Write for descriptive folder or :— 


TRIAL SUPPLY 
— = = putty _ cream 
with fu rections for 
use : post free 7/6 














Available in standard packs of 1lb., 3lb., 7lb. and upwards. 


THE KENILWORTH MANUFACTURING CO., LTD. 
WEST DRAYTON - MIDDLESEX ~- Telephone: West Drayton 3731 PBX. 
Makers of Hermetol, Summit metallic Points, and Hermetite Jointing Compounds 
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Have you a materials 
handling problem! 




















If you have—call us in. No matter what your problem, great or small, we will find a solution. Our represent- 
ative will call on you anywhere and at any time. You have no obligation, this service is free. 

KING equipment is a wise investment that quickly pays for itself, many times over. 

KING conveyors, cranes, pulley blocks, etc., are cutting costs and increasing production all over the world. 










CONVEYORS 





DO THIS NOW — BEFORE YOU FORGET! 


Fust tick those items on which you need information, add 
your name and address and send the advertisement to us. 





OVERHEAD 
RUNWAYS 

















CONVEYORS CRANES 
ELECTRIC OVERHEAD 
PULLEY BLOCKS RUNWAYS 





ELECTRIC PULLEY 
BLOCKS 






ADVISORY SERVICE 








Leaders in MECHANICAL HANDLING for 40 years 


Some famous firms who are using KING equipment: DUNLOP, FRIGIDAIRE, I.C.1., AUSTIN MOTORS, VAUXHALL 
REGISTERED TRADE MARK MOTORS, B.O.A.C., ROBBIALAC, BRISTOL AIRCRAFT COMPANY, NATIONAL CASH REGISTERS, ELECTROL'JX 














GEO. W. KING LTD., 8 ARGYLE WORKS, STEVENAGE, HERTS. TELEPHONE: STEVENAGE 440 








For DIE 
PRESSINGS 


HOT BRASS & BRONZE 





ONT 


feocececeecee 


at 





PLASTIC 
MOULDINGS 


« 
ZINC ALLOY 
PRESSURE 

DIE CASTINGS 


BROOKES: 


cpa 


BARR ST. HOCKLEY 


BIRMINGHAM 19 


Phone : Nerthern 2903-4 
Grems : Telebe B'ham. 
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Telephone: 


ANY SIZE OR SHAPE OF HOLE 
IN ALL METALS 
ACCURATE € DURABLE 


WARRINGTON 32401 
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N. GREENING AND SONS. 
BRITANNIA WORKS 

WARRINGTON - 
P.O. BOX 22 


ESTABLISHED 





ENGLAND 


1799 


Telegrams: GREENINGS, WARRINGTON 





NG 55 














[RONSIDES 
WELLE 


the 
E. & great 
P protector 
























ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


UUUUU CoUUUU 
UU 


Ji 

Enquirtes Solicited Send for Booklet 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 
Telegrams : STRUCTURAL LEEDS 9 








Telephone: 30725-6 

















June 20, 1958 THE ENGINEER 95 al 





DIESEL POWER FOR 
THE ISLE OF MAN 


One of the largest diesel generating stations in Britain, 
Peel Power Station, belonging to the Isle of Man Electricity Board, 


provides power for the whole of the island, 
with the exception of Douglas. 





2 Mirrlees KVSS12 engines are installed 
each developing 2880 b.h.p/2000 kW at 428 r.p.m. and 
7 Mirrlees HF8 engines developing 1320 b.h.p./920 kW at 375 r.p.m. 





MIRRLEES, BICKERTON & DAY LIMITED 
A member of the Hawker Siddeley Group 
HAZEL GROVE - STOCKPORT - CHESHIRE 


Tel: Stepping Hill 3841 (14 lines) Grams: ‘‘Mirrlees, Telex, Manchester” ai 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 


LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 














REGD. TRADE MARK 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 
in practice. One simple setting 
and it’s capable of dealing with any 






section within its range 
» with blades of one pitch of 
tooth. The blade commences and 





YOU INCREASE 
THE PRESSURE finishes each cutting stroke 
TO SUIT with no pressure whatsoever. */ 
THE SECTION What a saving in blades! 





FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 


Tel: Kettering 3113 
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SPARKLING FILTRATES 
with ROVAC ‘Precoat’ Filters 





*Rovac’ Endflow Filter. Design ensures 

consistent filtration rates under full range 

rabies cass Designed for the filtration of fine solids in liquid suspensions to give 
clear filtrates. The filter medium is a bed of diatomaceous earth, a 


blinded layer of which is removed on each revolution of the filter 





drum to give a clear filter surface for each cycle. 


® CONSISTENT FILTRATION RATE 


@® SPARKLING FILTRATE 
@ INCREASED FILTRATION EFFICIENCY 


Full “free of charge”’ testing facilities available at our pilot plant. 





IONAL COMBUSTION PRODUCTS LIMITED . 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE TERMINUS 2833 
WORKS: DERBY Ses 


INTE 
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Ferranti 
High Voltage 
Testing Equipment 
installed at the 
Manchester College 
of Science and 


Technology 


Built to give years of trouble free 
service Duros Weighbridges embody 
all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 


Illustrated brochures fully describing 
these machines are available—write 
for one now—without obligation. 


AsHwortH Rossecoltp 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/I Telegrams : ““Duros, Dewsbury” 





Steel structure 
for 200 ton Goliath 
Crane at Bradwell, Essex 
Photograph by courtesy of 
Clyde Crane & Booth Ltd. and 
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MIDDLESBROUGH 


London Office: 56 Victoria Street, $.W./ 


2 


The Nuclear Power Plant Co. Ltd. 
THE TEES SIDE BRIDGE 
& ENGINEERING WORKS LTD. 





Tees Si 


vA . 
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IN STEP WITH PROGRESS 
° 2 







ie 


AT FRACTIONAL COST 


An entirely new f.h.p. motor designed primarily 
for those jobs where a reliable, compact but inexpen- 
sive drive is required. Available in split-phase (normal 
starting torque) or capacitor-start (high starting 
torque) types this new f.h.p. motor has been designed 
—we admit it—to a price. By the adoption of new 
techniques and streamlined production there is no 
sacrifice of reliability. Yet another example of the 


NEWMAN PROGRESSIVE DESIGN POLICY 








making the pace in motor progress 


NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL, ENGLAND 
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this A.B. is a 
tough old salt 


2 ALUMINIUM BRONZE has all 
the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 

wear and offer a high resistance to 
sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures 
of 300-406° C, and is immune from 
dezincification. For the technieal 

it is Aluminium Bronze D.T.D.197A 
and B.S.2033. For those who 

like to keep things simple it is a 
matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 


Black, bright, non-ferrous bolts and nuts, and high tensile 


LANARKSHIRE 


BO i238 e+ £2 








Hamilton - Lanarkshire + Scotland - Tel : Hamilton 1241-4 





PWINN ER 
PIPE EXPANDER 


Accurately cut pipe bevels can only be 
achieved if the pipe end is perfectly round. 
All pipes have a degree of ovality and the 
Twinner Pipe Expander is designed to 
correct this. It is mserted in the pipe end 
and expanded to press out the walls to a 
truly round form—an oxy acetylene pipe 
cutter is then turned round the pipe to 
make the bevel. 


Made to suit pipe sizes from 6” upwards. 


PWINW BR 


INTERNAL PIPE ALIGNER 
FOR THE ACCURATE ALIGNMENT OF PIPES FROM THE BORE 


ENSURES TRUE 
PIPE BEVELS 


























The aligner, in the contracted position, is propelled along the pipe internally in 
@ position between the pipes to be butt welded. By operating a tommy bar on 
the end of extension tubes the aligner is expanded and presses out the pipe walls 
to their truly round form. Pressure holds the two pipes together in perfect align- 
ment whilst the weld is laid—the aligner is then contracted and rolled along 


the pipe for the next weld. 


DONALD ROSS @&@ Partners Ltd. 


TWINNER WORKS, GATWICK ROAD, CRAWLEY, SUSSEX 
Telephone : Crawley 25061-3 Telegrams: Twinner Crawley 
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THE MOST MODERN COOLING TOWERS 


wo of the three notural drought cooling towers erected ot 
He Grange. 
oe by courtesy of The Central Electricity Generating 


* Cooling and recirculation of water at iow 
ALL ‘FILM’ COOLING ,; cost is effected by plant —- and 
TOWERS CARRY A | “OMstructed by Film Cooling Towers— 


specialists for more than 40 years in 
GUARANTEE AS TO |} timber, reinforced concrete, steel, fibre- 
THEIR COOLING 


glass and brick construction. 

CAPACITY AND 
RECOOLED WATER 
TEMPERATURES 


We can design and erect: 
NATURAL DRAUGHT TOWERS 
ATMOSPHERIC TOWERS or COOLING FRAMES 
MECHANICAL FORCED DRAUGHT TOWERS 
MECHANICAL INDUCED DRAUGHT TOWERS 
to technical specification and based on ground area 
available. 

Write for illustrated brochure to Dept. TE2. 





FILM COOLING TOWERS 


(1925) Ww 


- BRENTFORD 
Telegrams: Aloof, Wesphone London 


LIONEL ROAD KEW BRIDGE - MEIEBDOLESEX 


Telephone: CHiSwick 2953 
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SHEFFIELD 
WIRE 
ROPES 





If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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bi RELLILIE NE raLy 


CABLES 


More than equal to the extra service demanded 











ORDER FROM THE @4¢cu & 





The General Electric Co. Lid., Magnet House, Kingsway, London, W.C.2 
















hydraulic presses 


One of the wide range of guards 
which we produce for all types of 
machinery. 

The illustration shows an Interlock guard in use 
4 ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28. 



















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 






494 PRICE MACHINE GUARDS LTD., 


POWKE LANE, OLD HILL, STAFFS. 
Tel: Cradley Heath 66423. Grams: “ Prigard” Cradley Heath 


WT 


Please write for our Brochure, containing 
PHIPP STREET 
LONDON £.C2 




















-) 
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* plfred Allen tanks and vessels, 





LOWER GORNAL, NR. DUDLEY 
H8383 London Office : 23 LAWRENCE LANE, E.C.2. TEL: MONARCH 2978 











MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, €E.C.2., 


Telephone: National 0124/5 Telegrams: “ Ropeways’’ London 





ee oe 








PRATCHITT 
MODERN MILLS 





@ GRINDING MILLS 
@ PAN MILLS 
@ EDGE RUNNER MILLS 


for grinding and mixing Mortar Sand, Ores, Minerals, etc. 


Enquiries also invited for: 
Elevators and Storage Hoppers, Impregnating Plants, Caiciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. Equipment 
manufactured to customers’ drawings and specification. 


PRATCHITT BROTHERS LTD - CARLISLE 
ENGINEERS AND IRONFOUNDERS 





Le 





) 
j 4 
The 
SPECIALIST FOUNDRY 
for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 





Ae ee ee ee 
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‘AMRNESCO PRODUCTS 


* STROOD~ ROCHESTER: KENT-ENGLAND- 


This winters 


BUNKER 
TRIMMING 


















Percussion Lancing... 


: %* Keeps men out of the Bunkers 
%* Clears stoppages faster 
* Costs Less 








Hay we demonstrate at Your works ? stroov 78310 








We now have good stocks of 
PRESSURE GAUGES 


2}", 3", 4 and 6” dials 
in all standard ranges. 


BUDENBERG GAUGE CO. LITD., 


BROADHEATH WNr. MANCHESTER 


REGENCY HOUSE 4 WARWICK STREET, LONDON W144! 


62 ROBERTSON STREET, GLASGOW < 














THE 
HEMISPERICAL 
SHAPES THAT FORM 
THE BODY OF THE 


HOOVER 
CONSTELLATION 
CLEANER 
ARE DEEP DRAWN 
BY NARITE DIES 


OO epreteteteretotetesetecesecececeretecetaseceseceneconerevetetes 
PHOTOGRAPH BY COURTESY OF MESSRS. HOOVER LTD. 


N. C. ASHTON LTD. 4 
ST ANDREW’S ROAD 
HUDDERSFIELD 


TELEPHONE: HUDDERSFIELD 6263/4 
CW. 4028 
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REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now ! 








Tooth form (variable) automatically 
generated 


Height difference of leader and follower 
teeth is automatic 


Automatic Pitch Doubler for tooth 
bevelling 


Rigid construction ensures accurate and 
rapid sharpening 


Operating mechanism totally enclosed 
and running in oil 


Built-in motor-driven dust exhauster 


Simple to operate 


Damaged or broken teeth are caused by neglect. Economical saw blade life can only be 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


Se ee ee ee es ese ee ee ee ee ee 











{ Backed by over forty years’ specialised experience. 
Vil ? 
C®e ewe eee eee eee eee ee eee eee 
SR.551 
spate cures es ee ee | 
AND MANY OTHER PURPOSES— AMMERED OR 
HYDRAULIC PRESSED 





iS ne MAR : 
PRECISION FORGINGS “a 
COLLARS - WHEEL KEYS 


PLASTIC SHIMS 
BOLTS & NUTS - STUDS 


RC oo | a a 
eorou SCREWED ROD - TAPER 


IN STEEL AND COTTER PINS, etc. 


© 3 
og gus THE THICKing, BLACK OR MACHINED 
TO 24 TONS H. FORDSMITH 














EASY TO IDENTIFY - EASY TO USE LIMITED 
Write for Somples and Literature or Mail Blueprint for quotation * HADFIELD 
ST. WORKS 
INCE FORGE CO. WIGAN CORNBROOK - MANCHESTER, 16 


PARKS FORGE LTD 
PROPRIETORS Telephone: Trafford Park 1615-6 

















AUTO AERO LTD. 
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AGENCIES - DIRECTORS - 
PATENTS - 
BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rate. 12 lines to 1 —_ 
, hot on a pro rota basis) for advertisements of }-pag 


Inch Rate. 
There are reduced rates (i.e. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 


(12 column inches) and upwards, e.g., t-page £25 10s. }-page £48. Full page 90. 


Series Discounts. For advertisements 1 inch and upwards. . 6 insertions 5%. 13 insertions 10%. 
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MACHINERY, etc., WANTED - SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 
Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. }-page £41 10s. Full page £78. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Iilustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. “Run-on"’ and “ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:x—Classified Advertisement Dept., “‘ The Engineer '’ 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed "* and “‘ Illustrated "’ advertisements by noon 





PUBLIC APPOINTMENTS 





THE NEW SOUTH WALES 
UNIVERSITY OF TECHNOLOGY 


NEWCASTLE UNIVERSITY COLLEGE 





VACANCIES FOR ASSOCIATE 
PROFESSORS IN ARTS, ENGINEERING 
AND SCIENCE 


The New South wae S University of Techno 
invites applications for newly created  ISOCIATE 
PROFESSORSHIPS IN ARTS, ENGINEERING 
AND SCIENCE at Newcastle University 

tment will be made i each o 


Departments of Arts, Engineering and Science, with 
omy 2861 per 
rot EA2461 pe —.. the gh courses of 


an ish, History, Philosophy, Psychology, 
+ sc" Moder Languages and Geography. 


Contes, | 
In ng the > pales 
courses oa ay are Department of Engineering 


In the of bl the courses are 


os , Mathematics an 

= should be of rly — standing . 
one OP ithe fields mentioned and on appointment w 
operate as Head of the Department concerned. 

The successful applicant will be expected to 

the development of the activities of the 

in academic matters he will work in 

association with the Dean of the Faculty concerned 

of the Universit 

U os Coll is administered by 

Pa i he Bay. Bie ne and Council 
of the New South Wales University of Tec 

The successful applicant will be eligible, su 
toa bye medical rt, to contribute to the 
State Superannuation core, oe spa a pension of 

on 

ag ad mel me ted are eligible for six months’ 
study leave on full salary after three _— of service, 
or twelve months after six years of serv 

Subject to the consent of the University, Associate 
Professors may engage in a limited amount of higher 
consu! rk. 

Tee Uaivershy reserves the right to fill the position 

tatio’ 

Me Wy ship fares to Sydney of appointees and 
me families will be paid. 

Four copies of applications (including the names of 
three referees) and supporting documents, should be 
lod, with the Agent General for New South 

ma 56, Strand, London, W.C.2, and a copy 
forwarded in an envelope marked “ University 
rag wg Bs by airmail, to the Bursar, Box 1, 
‘ost Office, Kensington, New South Wales, Australia, 
op the 3ist July, 1958. E7707 


THE POLYTECHNIC, 











309, REGENT STREET, W.!. 
CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 
LECTURER 





s are invited for the post of full-time 
LaRTURER IN CIVIL ENGINEERING. 

salary scale commences at £1200 per annum, 

oe ap fe increments of £30 to £1350, plus 

allowance of £36 or £48 Sy annum. The 

bject to su: nnuation and some concession 

this repos 4 made for previous industria] 


op articulars and a form of application which 
should be Cauresd not later than 4th July, may be 
obtained from the ee 
pA RICHARDSON, 


£7709 Director of Education. 


LONDON COUNTY COUNCIL 


—_—<—< 


POPLAR TECHNICAL COLLEGE 








TWO GRADE B ASSISTANTS 





Poplar Technical Col! as soon as possi ble. 


PUBLIC APPOINTMENTS 





KUMASI COLLEGE OF 


TECHNOLOGY 


W. E. DUNCANSON, Ph.D., D.Sc., 
E.E.) 


(Principal : > 
F.Inst.P., A.M.1. 





LECTURERS 





_ hertentiom are invited for the following appoint- 


™). SENIOR EN or LECTURER IN 
ELECTRIC POWER M 

(b) SENIOR LECTURER a LECTURER IN 

ELECTRICAL ENGINEERIN: 

The College prepares acne for the London 
University B.Sc. Degree in and for the 
examinations of the "proteaional Engineering 
Institutions. 

Qualifications : good Honours Degree ; 
A.M.LE.E., or equivalent professional ‘qualification ; 
industrial and teaching experience in the case of those 
applying for the money 2 Lectureships 

Appointment may be accepted on contract for 5 
years or on pension. Arrangements to continue 
Policies initiated under F.S.S.U. scheme might be 
made by the College. 


Contract salary scales : ior Lecturer, £2125 by 
or fe Se Oe Lecturer, Series Se by £62 10s. to 
£2031 5s. p.a., uity se mc at end of contract 
at the rate of. ty 1 — - month of satisfactory 
service. Pensi ionable and salary scales : 
Senior Lecturer, £1580 by io 2 1940 p.a.; Lec- 
turer, £925 by 50 to £1625 p.a. Point of entry 


according to experience. 

Children’s allowances up to a maximum of three 
at Ro mate of 508. oe One ee 10 years, and 
£100 p.a. ale gp en 10 years in full-time education 
up to 21 years. Annual leave with free return first- 
class passages for member of staff and, conditional 
on minimum stay in West Africa, his wife and up to 
three children under 17 years. ws with 
basic furniture at low rental provided. Income tax 
low. 

Applications (6 soni, | giving age, education, 
quali id the names of 3 referees, 

Colleges, 
12, Lincoln’s Inn Fields, London, W.C.2. Ra 
date 4th July, 1958, 


NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE, 
SHAKESPEARE STREET, NOTTINGHAM 








Principal: D. A. R. CLARK, M.Sc. (Tech.), 
M.1.Mech.E. 


RESEARCH ASSOCIATE IN MECHANICAL 
ENGINEERING 





Applications are invited from 

ates for appointment to the 
ASSOCIATE IN MECHANICAL ENGINEERING. 
is desirable, but not 


essential. The post offers considerable scope, and 
encouragement will be given to obtain higher quali- 
fications. 

Salary £650 by £50 to £750 per annum. 

Further particulars and form of enien may 
be obtained from the Principal, to whom 
forms should be returned not later than 4th may, Be 


post_of RESEARCH 





COUNTY BOROUGH OF WEST 
HAM EDUCATION COMMITTEE 


WEST HAM COLLEGE OF TECHNOLOGY, 
ROMFORD ROAD, STRATFORD, E.15 


- 








Principal : E. A. RUDGE, M.Sc., Ph.D., 
A.M.1.Chem.E. 





LECTURER 





uired: Full-time LECTURER IN CIVIL 
ENGINEERING. to teach up to University Degree 
and H.N.C. standard. Candidates should 





Two Grade B ASSISTA “for work with } 

Ee are and/or National Diploma and/or Guy 

and Guilds Classes in Mech Engineering an and 
ecture Department. 

Aa) salary scale : £650 by £25 to 


F.E. salary 
lowance; additions for 
~ increments within scale 


forms from Secretary at College, 
cts E.14, to be returned by 4th Jul uly, 


Grad with industrial and teaching experience. 
Salary : Burnham (London) Scale, i.e. £1200 by 
£30 to £1350, plus London Allowance. 
Application forms and particulars can be obtained 


from the Principal. 
R. OPENSHAW, 
Chief Education Officer. 
Education Department, 
95, The Grove, 
Stratford, E.15. 





PUBLIC APPOINTMENTS 


COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 


(DESIGNATED COLLEGE OF ADVANCED 
TECHNOLOGY) 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





APPOINTMENTS 





Applications are invited for the posts of : 
PP nc oe LECTURERS and LECTURERS in 
echanical ing, specialising in either 
Strenath of Materials, Mechanics of Fluids, Thermo- 
— Mechanics of Machines or Machine 


wilde should have an Honours Degree or 
equivalent, teaching, industrial and/or research 


experience. ; ; 
An ASSISTANT GRADE “B” is also required, 
mainly for Engineering Drawing. 
scale: Senior Lecturers (men), £1350 by 
£50 to £1550. 


Lecturers (men), £1200 by £30 to £1350. 

In fixing t commencing salary, account may be 
taken of industrial, professional or research experi- 
— a to the maximum of the 

ts Grade “B” (men), £650 by £25 to 
£1005. weit additional alee and training allow- 
ances ‘where applicable. In fixing the commencing 
salary, account will be taken of teaching and indus- 
trial experience. 

Further particulars and forms of application from 
the Registrar, College of Technology, Gosta Green, 
Birmi , 4, on receipt of stamped, addressed, 
foolscap envelope. Applications to be received within 
18 days of this seman > 

R. PILLING, 


E7744 Clerk — the Governing Body. 





KUMASI COLLEGE OF 

TECHNOLOGY 

(Principal : W. E. DUNCANSON, 
F.Inst.P., A.M.LE.E.) 


Ph.D., D.Sc., 





SENIOR LECTURERS 





lications are gy =~ for the posts of SENIOR 

LEC — in the Department of Mechanical 

Co! prepares students for the London 

University B.Sc. Degree in Engineering and for the 

examinations of the professional Engineering 
Institutions. 

Applicants should have a Degree or equivalent 
qualifications with suitable teaching and professional 
cosiiiiendions. Duties will involve some of the 
ollowing :—Teaching of Strength of Materials and 

eae , Theory and Design of Machines, Engi- 
awing ; taking charge of applied Thermo- 
prmetnen fey Laboratory. 

Appointment may mm oom on contract for 5 
years or on s to continue 
policies initiated under “the F.S.5U. scheme might be 
made by the College. 

Contract salary scale : £2125 by £75 to £2425 p.a. 
plus a gratuity payable at the end of contract at the 
rate of £12 10s. for each month of satisfactory service. 

Pensionable and F.S.S.U. salary scale : £1580 by £60 
to £1940 p.a. Point of entry according to experience. 

Children’s allowances up to a maximum of three 
at the rate of £50 p.a. per child up to 10 years and 
£100 p.a. per child over 10 years in full-time education 
up to 21 years. Annual leave with free return first- 
class passages for the member of staff and, conditional 
on a minimum stay in West Africa, for his wife and 
up to three children under 17 years. Bungalows with 
rom furniture at low rental are provided. Income 
tax low. 





Applications (6 copies), giving age, qualifications, 
experience and the names of 3 referees, should be sent 
to the Council for Overseas Lincoln's 


Inn Fields, London, W.C.2. Closing date’: 4th July, 
1958. E7739 





THE UNIVERSITY OF SHEFFIELD 


POSTGRADUATE DEPARTMENT OF 
APPLIED MECHANICS 








LECTURER 





Applications are invited for a post of LECTURER 

in the Postgraduate Department of Applied Mech- 

— to glad duties on Ist January, 1959. Sal 
Fr ad ede “ye rd £75 to a, wi 


should 
Registrar, to whom applications (4 on Oe 
sent by 19th July, 1958. — E7697 


PUBLIC APPOINTMENTS 





NOTTINGHAMSHIRE EDUCATION 
COMMITTEE 


MANSFIELD TECHNICAL COLLEGE 





Principal: R. F. BEATON, B.Sc. (Eng.), Wh.Sch. 





APPOINTMENTS 





Avetentions are invited for the perenne appoint- 


ments Departme: 

(a) LECTURE IN MECHANICAL ENGI- 
NEERING.—Applicants should be capable of 
teaching one or more of the subjects, Strength of 
Materials, Theory of Structures, Theory of 
weg Thermodynamics, to the level of the 

Higher National Certificate. They should hold 

the Graduate or equivalent qualifications and 

have had farce industrial and preferably 


(b) ASSISTANT. "Grade “1 ade “‘ A.”—The teaching duties 
will be mainly in pre-senior and craft courses 
leading to Tp By and Guilds examinations. Candi- 
dates should suitably qualified and have had 
industrial and preferably some teaching experience. 

are in accordance with the Burnham Tech- 
nical Scales. 
Lecturer : £1200 by £30 to £1350 per ann 
Assistant, Grade “A”: £475 by £25 to £900 per 


Ont the > Ginte “A” scale, additions are made for 
certain qualifications and study training and the 
position on the scale is dependent on previous 
industrial and teaching experience. 

Forms of application may be obtained from the 
Divisional Education Officer, Education Office, 
Market Place, Mansfield, to whom they should be 
returned within two weeks of the appearance of this 


advertisement. 
J. mag : MASON, 
irect 
County Hall, or of Education. 
Nottingham. E7719 





UNIVERSITY OF MANCHESTER 
ELECTRICAL OR MECHANICAL 
ENGINEERS OR PHYSICISTS 





There are vacancies in the Department of Ph 
of the Faculty of Science for Grad raduate ELECTR. 
CAL or MECHANICAL ENGINEERS or PHY- 
SICISTS, to form part of a research team, developing 
a linear accelerator for nuclear physics research. 
The work will involve the design of new apparatus 
and the supervision of the manufacture of large-scale 
equipment. ary in accordance with qualifications. 
Pn ory —_ zy > not later than July 
fessor vons, the 
Oxford Road, Manchester, 13. ead 





THE UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





INDUSTRIAL GROUP 





RISLEY, WARRINGTON, 
LANCASHIRE 





HEATING AND VENTILATING ENGINEER 


The United Kingdom Atomic Energ 

Industrial Group, requires an EN! GINEER at ix 
ane y sneinon aed on Warringt 
ead a team en, on the Iding services, 
eon ~ 8 high and | poe ld — 
steam ting, hot wer supply, ventilation 
conditioning systems. The work may head 
design and layout of large kitchens and the 


of mechanical p) 

recognised engineering apprenticeship, 
parable training, and Corporate Membership. of the 
Institution of Civil or Mechanical neers. 
equivalent qualifications, are essential. , 

design large heating, ventilation 

conteienieg systems, the contsol of staff en aad 4 
ot Gee of work, and ability to te the 


py he a services with other 
jects are Corporate 
bership of the a of Heating and Ventilating 
ineers will be an advantage. 
jary will be assessed within scale £1300-£1740, 
Contributory pension scheme. 
house or nce towards legal expenses 
~ eA ng available. 7 
Postcard application form, 
—— 2461, to tH Ee , at Fa om 
“AClocing date : 14th July, 1958. E7729 











June 20, 1958 
PUBLIC APPOINTMENTS 





CITY OF LEEDS 
WATERWORKS DEPARTMENT 
APPOINTMENT OF ENGINEERING STAFF 
Applications are invited for the undermentioned 


tments :— 
a) ee ASSISTANT, A.P.T. Grade 
TII—£845-£1025. 
(b) ee a ASSISTANTS (2), A.P.T. 


(c) ENGINEERING ASSISTANT, A.P.T. Grade 


(d) “‘DRAUGHTSMAN, Higher General Division 
—According to age, maximum £560. 
_ Applicants for post (a) must have had experience 
in the design and construction of reinforced concrete 
water retaining structures and experience in the 
design and installation of rapid — filtration 
plants and pumping plants will be an advantage. 
Applicants for posts (b) and (c) must have general 
engineering experience, preferably with a Water 
Engineer, and experience in ign and construction 
Pod ny concrete structures will be an advantage 
lor 
‘Apgtsaate for post (d) must be neat draughtsmen, 
preferably with experience in civil engineering 


drawings. 

a for post (a) must be Corporate Mem- 
bers of the Institution of Civil . and for 
pe (b) must have passed Parts I and II of the 

rporate Membership examination or hold a 
University Degree exempting them therefrom. 

The grading of the posts to conditions of service 

are in accordance with the National Scheme of 
Conditions of Service. 

The appointments are subject to the provisions of 
the Local Government Superannuation Acts. 

Selected candidates will be — to pass the 
Corporation’s medical Bh yee age saiiia te 

Persons appointed wi required to devote 
the whole of their time to the business of the Cor- 
poration, and will not be allowed to engage ¢ii 
directly or indirectly in private work of any kind. 

appointments will be subject to one month’s 
notice on either side. 

Applications, on forms to be obtained from the 
undersigned, should be delivered not later than 12 
noon on Wednesday, the 9th July, 1958, endorsed 
with the description of the post applied for. 

Canvassing in any form, either directly or indirectly, 
will be a disqualification. 

KENNETH L. FORSTER, 
General Manager and Engineer. 
Waterworks Department, 
Civic Hall, 


5 3s 
13th June, 1958. E7745 





CITY OF PLYMOUTH 


APPOINTMENT OF SPECIAL STAFF FOR 
BRIDGE DESIGN AND CONSTRUCTION 


DRAUGHTSMEN 
a are invited for the following appoint- 
DRAUGHTSMEN, at a salary up to £660 per 


to be employed on the preparation of 
the new Brid The applicants 
quick, accurate draughtsmen, ey with pre- 
vious experience in the detailing of reinforced 
concrete. 
It is anticipated that subject to satisfactory service 
the appointments will last fora period of three years. 
Age limit 40 or 45 if already serving with a Local 
Authority. The appointments are subject to medical 
examination and the successful applicants will be 
uired to contribute to the superannuation fund. 
ousing acco’ ation will, under 
circumstances, be made available and part of removal 
expenses will be refunded. 
Applications, on forms obtainable from me, are 
returnable within 14 days of the appearance of this- 


vertisement. 
J. PATON WATSON, C.B.E., M.LC.E., 
City Engineer and Surveyor. 
The Guildhall, 
Plymouth. 
CITY OF CARDIFF 
CORPORATION WATERWORKS 


APPOINTMENT OF ENGINEERING 
ASSISTANT 


E7696 








Agrtientions: oe ies javinrs arte appoint- 
ment of E is ANT. oo“ 
Grade, THO £1090 p ps) on A the staff 

anager. ste comaanting eeay 


° BP be the Associate Membership 
a Institution of tiving Engineers, or 
ineerin: ing exemption thereft 
leon 3 —— oa otis 
a tment can m t ai 
rus Manager, City Hall, Cardiff, and applica- 
tions, stating age, previous experience ‘and qualifica- 
com, — with the — of two referee should 


envelopes =a 
js eg not later than yh .... be ard Sol, 19: 
S. TAPPER-JONES, 
Cit 4 Town Clerk. 
toth June, 1958. 


COUNTY BOROUGH OF 
EAST HAM 


E7695 





ASSISTANT a ne 
GRADE | 


ASSISTANT ENGINEER (MECHANICAL) 
25-£845. 


Further forms, returnable 
— 1958, from the Towa Clerk, Town Hall. 


THE ENGINEER 


PUBLIC APPOINTMENTS 


COMMONWEALTH OF AUSTRALIA 








COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 





COAL RESEARCH SECTION 





APPOINTMENT NO. 480/259 OF FUEL 
TECHNOLOGIST OR PHYSICIST 


A senior position is vacant with the Goeetetion’s 
Research Section located | at North Ryde, New 
South Wales, for a FUEL at North sey OR 
PHYSICIST, "who, under the genera! direction of the 
Officer-in will be responsible for research 
work on the meckneteal properties of coal and coke, 
their strength and the processes involved 
in - degradation, and t dustrial significance 


t 
This aes | is noun of the Section’s programme of 
assessment of properties of Australian coals and 
cokes and of oleae into their efficien’ 
tion, which is being undertaken on a national basis 
and is of the greatest importance to the fuel industry 
of Australia. The Section’s laboratories are par- 
ticularly well equipped with new scientific equipment 
for this work. 
at deciding the exact fields of study, consideration 
l be given to the personal inclinations of the 
canal applicant. OPertiouler emphasis will, 
however, be laid on a fundamental approach to the 
problems involved, as distinct from purely tech- 
nolo lications. 
ould possess a University Honours 


siderable post-graduate experience in the 
“Eupeniees. +> and experience, 
t ui a 
per cee salary wil 1 be determined —_— rho 
ranges o 


ior Research Officer, 
£A2436 p.a., or Principal Research Officer, £A2556- 
£A2996 p. a. Salary for a female appointee would 
be £A170 less than the corresponding male rates. 

The appointment will be conditional upon a satis- 
factory medical examination and appointment carries 
with it Commonwealth Superannuation Fund or 
Commonwealth Provident Account ges. 

An appointee migrating from overseas will be 
eligible for first-class sea or air transport to Australia 
for himself, his wife and family. An appropriate 
contribution will also be made towards the fares of 
an Australian appointee, his wife and family, tempo- 
rarily abroad for study or similar et gg 

aati al quoting Appointment No. oe. 
and stating full name, place, date and year of birth, 
marital state, 


juainted with the applicant’s 
academic and Ea prot ional standing, should reach 
from whom further particulars may 
, by the 19th ty 1958 
HAVITSKY, 
fic Liai 


Chief Stien 
Australian Scientific Liaison 


Africa House, Kingsway, W.C.2. E7721 


PUBLIC APPOINTMENTS 





COMMONWEALTH OF AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 


COAL RESEARCH SECTION 


APPOINTMENT NO. 480 OF FUEL 
TECHNOLOGIST OR COMBUSTION 
ENGINEER 


pplications are invited for 
sition. = FUEL TECHNOLOGIS or COMBUS- 
ON GINEER with the isation’s Coal 
am yoo yde, New South 
a! 


This is a senior position and the appointee, under 
the general direction of the Officer-i will 
act as leader of a team in research into the 
combustion characteristics of Australian coals and 
the cokes made therefrom. 

This work is part of the Section’s programme of 
assessment of the properties of Australian coals and 
cokes, and of investigations into their efficient utilisa- 
tion, which is being undertaken on a national basis 
and is of the greatest importance to the fuel industry 
of Australia. The Section’s laboratories are par- 
ticularly well equipped with new scientific equipment 
for this work. 

In deciding the exact fields of study, consideration 





tment to a 


will be given to the personal inclinations of the 
successfi “ licant. P emphasis will, 
however, be laid on a fundamental approach to the 


problems involved, as distinct from purely tech- 
nological implications. At present the programme 
includes research into ash deposition and clinkering 
phenomena and into the burning of coal and coke 
in suspension and i _ model fuel beds. 

Applicants a University Honours 
Degree in Fuel aan om or Science, with con- 
siderable post-graduate research experience in the 
field indicated. 


——— a ualifications and experience, 
commencing an be, Srmined,w 
salary ranges of jor Research Officer, £A2061- 
£2336 .a., or Principal Research Officer, £A2556- 
£ p.a. Salary for a female appointee would be 
£A170 ns than the corresponding male rates. 

The appointment will be conditional upon a satis- 
factory | examination and appointment 
carries with it Commonwealth Superannuation Fund 
or Commonwealth Provident Account privileges. 

An appointee migrating from overseas will be 
eligible for first-class sea or air transport to Australia 
for himself, his wife and family. An appropriate 
contribution will also be made towards the fares of 
an Australian fopeeies, his wife and family, tempo- 
rarily abroad for study or jar purposes. 

Applications, quoting Appointment No. 480/260, 
and one full name, place, date and year of birth, 
nationality, marital — Present employment, 
details of qualifications and experience, ‘and of war 
service, if any, together with the names of not more 
than four persons acquainted with the applicant's 
academic and professional standing, should reach 
the undersi |, from emg! geal particulars may 
be by 19th a, 8. VITSKY, 


Chief Stientife Liaison Officer. 
Australian Scientific Liaison Office, 
Africa House, Kingsway, W.C.2. B7720 





EXPERIENCE 
AND ABOVE. 
(NON-CONTRIBUTORY). 


APPLICATIONS.—State age, 
S.W 


STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 


MINISTRY OF WORKS 


for employment in London, Scotland and Provinces on design and detailing 
of reinforced concrete or structural steelwork. 


SALARY RANGE £550 (age 21) to £870 p.a., London (slightly less elsewhere). 
5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE INITIALLY. 


STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 
GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 
OPPORTUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 
Possession of O.N.C. or equivalent an advantage. 

Interviews at Regional Offices where possible. 


training and experience to Chief Structural 
Engineer, Ministry of Works, Room 404, Abell House, John Islip Street, 
eF 


E7717 








an, erepenston of 


and reactor 
Bees 


Previous experience 
In all cases applican ts should 
ray oe nm oe 


SALARY: Engineer ! 


Engineer It! 
Engineer !1! 


Officer, A.E.R.E., Harwell, 





ATOMIC ENERGY ESTABLISHMENT, 
Winfrith, Dorset. 
requires 
ENGINEERS 
for the Design Section of the Reactor Services Group. 


NGINEER I 7 W.17, to lead a team of Mechanical in reactor 
on ge Oo. feations and a o! Engineers engaged 


os 
transfer and shielding will be an advan 
Daeineans si = W.18/ * W187), o undertake the design and commissioning of con 


ey myny Fey of industrial 

canee pe mas ep 
CINE RS ort ee No. W.19/25), to 
with the preparation 


Fey and telephone 
uipment desi oS awry Lovey age 
eee a ee 


ofice wil’ bean advaniage. 
Corporate Members of Engineering Institution or have 
must also have served a recognised engineering apprenticeship or 


Send POST CARD for yey te fom, quoting Brains reference, to Group Recruitment 


associated ex ital equipment. 


£1790-£2080 p.a. 

£1300-£1740 p.a. 

“= (os age of 25) £1270 p.a. 
highest age pay wt i io 


E7474 


107 
PUBLIC APPOINTMENTS 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 





HYDRAULICS RESEARCH STATION, 
WALLINGFORD, BERKS 


SENIOR SCIENTIFIC OFFICER 


D.S.1.R. Hydraulics Research Wallingford, 
Berks, requires SENIOR SCIENTI OF 
to investigate the mechanics water waves, 
processes and harbour fications 
First or Second Class Honours Degree, prefera 
Civil or Mechanical with good know- 
ledge of Hydraulics, and at 3 years’ post- 
graduate x preferably of hydraulics 
ae an scientific experience ve motion 
water, 


‘ate 





ENGINEERING 
WORKSHOPS 
MANAGER 


A Manager is required for the National 
Coal Board’s Area Central Workshops in 
Warwickshire. 

The workshops will be brought into com- 
mission early in 1959. They will be mainly 
concerned with the reconditioning of mining 
machinery and will empley 100/150 men. 

Proved general engineering background 
end evidence of the successful application of 
modern production, planning and industrial 
managerial methods are required. 

Salary within the rate £1050-£1600. 

Applications, giving full details, to Area 
Staff Manager, National Coal Board, 
Lindley Lodge, Higham-on-the-Hill, Nun- 


eaton, Warwickshire, by June 30. 
E7722 























TENDERS | 





THE COMMISSIONERS FOR THE 
PORT OF CALCUTTA 


NEW DOUBLE LADDER 
DREDGER 


TENDERS are invited from 

Dred; Builders for the CO 

SUPPLY of a J 

TWIN SCREW STERN WELL DOUBLE 

LADDER wontenaneiens DREDGER. 

of the following dimensions 
Length B.P. not exceeding 17Sft. 6in. (53- 50 


Breadth moulded, not exceeding 44ft. (13-40 
Depth 17ft. 9in. (5-41 metres). D 


Saar approximately 13ft. 6in. (3 
ct sadanein Quegha 9-3 hess ns ee 
power. 


BUCKET 


Bucket 
UCTION and 
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AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


Minimum 16/-. 
12 lines to 1 Inch. 


There are reduced rates (/.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. }-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. . 6 insertions 5%. 13 insertions 10%. 





June 20, 1958 


MACHINERY, etc., WANTED - SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 
Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £22. $-page £41 10s. Full page £78. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a t-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


** Run-on "’ and “* Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., “‘ The Engineer’ 28 Essex Street, Strand, London, W.C.2. 
Urgent odvertisements may be telephoned to CENtral 6565. 


** Displayed ’’ and “‘ Illustrated '’ advertisements by noon 





PUBLIC APPOINTMENTS 


THE NEW SOUTH WALES 
UNIVERSITY OF TECHNOLOGY 


— 


UNIVERSITY COLLEGE 





NEWCASTLE 


VACANCIES FOR ASSOCIATE 
PROFESSORS IN ARTS, ENGINEERING 
AND SCIENCE 


The New South Wales a geo of Tochnet 
nvites lications for newly crea: 
RSHIPS “IN ARTS, ENGINEERING 
NCE at - e-r University College. 
One appointment made in 
i ing and Science, with 





= OF dng ne ad 
i istory, Phi y, Psyc’ 
ig and Geography. 


stud: 
Department En he 
RN ER 9 + cal sad Chel 


Sieceeeniee end Pigs ics. 
aenirsskoes ehould be of high ‘academic standing i in 


mentioned and on appointment will 
operate as Head of the Department concerned. 
The successful applicant will be expected to 
the development of the activities of the 
in academic matters he will 
association with n the Dean of t the Faculty 
of the Universit 
one fe University College is administered by 
Warden lor and mg 
pr the New South Wales University of Techno 
The successful applicant will be eligible, su’ 
toa py te we rt, to contribute to ‘ane 
State Superannuation ss ‘cia a pension of 
annum on 
Bo Professors are eligible for six months’ 
study leave on full salary after three years of service, 
or twelve months after six years of service. 
Subject to the consent of the University, Associate 
Professors may engage in a limited amount of higher 
ultative work. 
othe University reserves the right to fill the position 
invitation. 
Wee clans ship fares to Sydney of appointees and 
their families will be paid. eae aa 
Four copies of ap { ng the names of 
three referees) and supporting documents, should be 
with the Agent for New South 
a $6, Strand, London, W- C.2, and a copy 
forwarded in an envelope mark ked “ University 
ag ~ ag by airmail, to the Bursar, Box 1, 
Kensington, New South Wales, Australia 


Post Office, 
by the 3ist July, 1958. 


THE POLYTECHNIC, 
309, REGENT STREET, W.!. 


work in 











CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 





LECTURER 





ms are invited for the post of full-time 


tio 
LECTURER IN CIVIL ENGINEERING. 
salary scale commences at £1200 per annum, 
cing ba 


PUBLIC APPOINTMENTS 





KUMASI COLLEGE OF 


TECHNOLOGY 


W. E. DUNCANSON, Ph.D., DSc., 


(Principal : 
F.Inst.P., A.M.LE.E.) 





LECTURERS 


Applications are invited for the following appoint- 


ments 
am) SENIOR Ny or LECTURER IN 
LECTRIC POWER M 
"a b) SENIOR LECTURER and LECTURER IN 
ELECTRICAL ENGINEERING. 


The College prepares students for the London 
University B.Sc. ‘Degree in and for the 
examinations of “pooteaslensl Engineering 


Institutions. 

Qualifications : good Honours Degree ; 
A.M.LE.E., or equivalent professional qualification ; 
industrial and teaching experience in the case of those 
applying for the Senior Lectureships. 

regen aa be accepted on Lg ge for 5 
years or on fa ts to continue 
policies initiated ae under F.S.S.U. scheme might be 
made by the College. 

Contract salary scales : ior Lecturer, £2125 by 
£75 to £2425 o ww aes Serie 5s. by £62 10s. to 
£2031 Ss. psp ete 7 of contract 
at the rate of "aes An of satisfactory 
service. Pensionable and F.S.S. xu. 3 
Senior Lecturer 580 by £60 to £1940 p.a.; Lec- 
turer, £925 by "€50 to. £1628 p.a. Point of entry 
according to experience. 

Children’s allowances up to a maximum of three 
at the rate of £50 p.a. per child to 10 years, and 
£100 p.a. per child over Osean le ull-time education 
up to 21 years. leave with free return first- 
class passages for member of staff and, conditional 
on minimum stay in West Africa, his wife and up to 
three children under 17 years. ws with 
aa furniture at low rental provided. Income tax 
ow 

Applications (6 copies), giving age, educa’ 
names of 3 referees, 

Colleges, 


date 4th July, 1958. 


NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE, 
SHAKESPEARE STREET, NOTTINGHAM 


Principal : D. A. R. CLARK, M.Sc. (Tech.), 
M.I.Mech.E. 





RESEARCH ASSOCIATE IN MECHANICAL 
ENGINEERING 


Applications are yet from Engineering Gradu- 
ates for appointmen the post of R ARCH 
ASSOCIATE IN MECHANICAL ENGINEERING. 
Previous research experience is desirable, but not 
essential. The post offers considerable scope, and 
encouragement will be given to obtain higher quali- 
fications. 

Salary £650 by £50 to £750 per annum. 

Purther particulars and form of lication may 
be obtained from the Principal, to w! 
forms should be returned not later than 4th =e 





saga eee increments of £30 to £1350, plus 

lowance of £36 or £48 - annum. The 

bject perannuation and some ion 

inthis respect may be made for previous industrial 

urther cartioulars and a form of application which 

“Furtner be returned not later than 4th July, may be 
obtained from the undersigned. 

J. BE. RICHARDSON, 


£7709 Director of Education. 


LONDON COUNTY COUNCIL 








POPLAR TECHNICAL COLLEGE 





TWO GRADE 8 ASSISTANTS 


Poplar Technical Col as soon as e fon bie, 


COUNTY BOROUGH OF WEST 
HAM EDUCATION COMMITTEE 
WEST HAM COLLEGE OF TECHNOLOGY, 
ROMFORD ROAD, STRATFORD, E.15 





Principal : E. A. RUDGE, M.Sc., Ph.D., 
A.M.L.Chem.E. 





LECTURER 





Full-time LECTURER IN CIVIL 
ENGINEERING, to teach up to University Degree 
and H.N.C, standard. Candidates should be 


equired ; 





rade B ASSISTANTS for work wi 
a — National Diploma ae hy 
and Guilds Classes in aE Engineering and 
aot E. salary ciaee geme f £650 by £25 to 
£1025, plus London allowance; additions for 
training and and qualifications ; increments within scale 


Ten forms from Secretary at College, 
peirrigh Street. E.14, to be returned by 4th July, 
rp Hig Brri4 


Grad with industrial and teaching experience. 
Salary: Burnham Coates Scale, ic. £1200 by 
£30 to £1350, plus London Allowance. 
Application —_ and particulars can be obtained 


from the Princi 
R. OPENSHAW, 
Chief Education Officer. 
Education Department, 
E7749 


PUBLIC APPOINTMENTS 


COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 
(DESIGNATED COLLEGE OF ADVANCED 
TECHNOLOGY) 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





APPOINTMENTS 





SERIOR are invited for the posts o' 

sean TOR LECTURERS and LECTURERS in 
Engineering, specialising in either 

Strength of of Materials, Mechanics of Fluids, Thermo- 

— Mechanics of Machines or Machine 


sa. should have an Honours Degree or 
equivalent, teaching, industrial and/or research 
experience. 
An ASSISTANT GRADE “ B” is also required, 
“wy for Engineering Drawing. 
rey! : Senior Lesumers (men), £1350 by 
£50 to £1550. 


——: men), £1200 by £30 to £1350. 

In fixi commencing salary, account may be 
taken of § Gustrial, professional or research experi- 
ence up to the maximum of the scale. 

Assistants Grade “B” (men), £650 by £25 to 
£1025, with additional Ee and training allow- 
ances ‘where applicable. In fixing the commencing 
perme p Lk account will be taken of teaching and indus- 
tria 

Further particulars and forms of application from 
ase Registrar, College of Technology, Gosta Green, 

, 4, on receipt of stamped, addressed, 
oo envelope. Applications to be received within 
18 days of this advertisement. 
K. R. PILLING, 
E7744 Clerk to the Governing Body. 





KUMASI COLLEGE OF 
TECHNOLOGY 


(Principal: W. E. DUNCANSON, 
F.Inst.P., A.M.LE.E.) 


Ph.D., D.Sc., 





SENIOR LECTURERS 





lications are invited for the posts of SENIOR 
LEC — in the Department of Mechanical 


prepares students for the London 
University B.Sc. Degree in Engineering and for the 
examinations of the professional Engineering 
a. 

pplicants should have a Degree or equivalent 
ions with suitable teaching and professional 
pear nen Duties will involve some of the 
as anaes of Strength of Materials and 
eee Tmen ry and Design of Machines, Engi- 
awing ;  akine charge of applied Thermo- 

dyni Laboratory. 

"pgpeaumant may be accepted on contract for 5 
years or on pension or arrangements to continue 
policies initiated under the F.S.S.U. scheme might be 
made by the College. 

Contract salary Sealy s £2125 by £75 to £2425 p.a. 
plus a Ei2 ios | payable at the end of contract at the 
es pode, 12 10s. for each month of satisfactory service. 

and F.S.S.U. salary scale : £1580 by £60 
to SO EIoaO oy a. Point of entry according to experience. 

Children’s allowances up to a maximum of three 
at the rate of £50 p.a. per child up to 10 years and 
£100 p.a. per child over 10 years in full-time education 
up to 21 years. Annual leave with free return first- 
class passages for the member of staff and, conditional 
on a minimum stay in West Africa, for his wife and 
up to three children under 17 years. Bungalows with 
basic furniture at Jow rental are provided. Income 
tax low. 

Applications (6 copies), givin 
experience and the names of 3 referces, be sent 

to the Council for Overseas Colleges, 12, Lincoln's 
of Fields, London, W.C.2. Closing date : 4th July, 
1958. E7739 


age, a, 





THE UNIVERSITY OF SHEFFIELD 


POSTGRADUATE DEPARTMENT OF 
APPLIED MECHANICS 


LECTURER 





: Agate cations are invited for a post of LECTURER 

in the Postgraduate t of Applied Mech- 

anics, to duties on ist January, 1959. Sal 

scale £900 by £50 to yo Yd - dS to £1650, with 

F.S.S.U. Let heed = fam, anes. i 
according to iicattos and 


salary 

Further Should. be btained fom 

Registrar, to whom aj tions (4 copies) should 14 
sent by 19th h daly, 1958. . E7697 


PUBLIC APPOINTMENTS 





NOTTINGHAMSHIRE EDUCATION 
COMMITTEE 


MANSFIELD TECHNICAL COLLEGE 





Principal: R. F. BEATON, B.Sc. (Eng.), Wh.Sch. 





APPOINTMENTS 


Applications are invited for De the following appoint- 
t. 


(a) Gy LECTURE IN 

a MECHANICAL ENGI- 
NEERING.—Applicants should be capable of 
teaching one or more of the subjects, Strength of 
Materials, Theory of Structures, Theory of 
Machines, lynamics, to the level of the 
Higher National Certificate. They should hold 
the Graduate or equivalent qualifications and 
have had , Soreness industrial and preferably 


(b) ASSISTANT: "Grades “A, The teaching duties 
will be mainly in pre-senior and craft courses 
leading to ody Syne Guilds examinations. Candi- 
dates sh suitably qualified and have had 
pov dh and preferably some teaching experience. 
Salaries are in accordance with the Burnham Tech- 
nical Scales. 

Lecturer ; £1200 by £30 to £1350 per ann 
Assistant, Grade “A”: £475 by £25 to £900 per 


Ont the ° Grade “A” scale, additions are made for 
certain qualifications and study training and the 
Position on the is dependent on previous 
industrial and teaching experience. 

Forms of application may be obtained from the 
Divisional Education Officer, Education Office, 
Market Place, Mansfield, to whom they should be 
returned within two weeks of the appearance of this 


advertisement. 
J. themed P MASON, 
irector Ed 
County Hall, s se. 
Nottingham. E7719 





UNIVERSITY OF MANCHESTER 





ELECTRICAL OR MECHANICAL 
ENGINEERS OR PHYSICISTS 





There are vacancies in the Department of Physics 
of the Faculty of Science for Graduate ELECTR RI- 
CAL or MECHANICAL ENGINEERS or PHY- 
SICISTS, to form part of a research team, developing 
a linear accelerator for nuclear physics research. 
The work will involve the design of new apparatus 
and the supervision of the manufacture of large-scale 
equipment. Salary in accordance with qualifications. 

Applications should be sent not later than July 
ser 3 1958, to Professor S. Devons, the University, 

Oxford rd Road, Manchester, 13 E7751 





THE UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





INDUSTRIAL GROUP 





RISLEY, WARRINGTON. 
LANCASHIRE 


__—— 


HEATING AND VENTILATING ENGINEER 


The United Kingdom Atomic EB: Autho 
Industrial Group, requires an ENG 4 


R 
Headquarters at Risley, Warrington, Lanceshire, = 
rome 


steam heating, hot water Tel, ventilation 
pa mega Beyer a may incide the 
ut of large hens yout 
ofimechanic ical plan. tc! and the la 
Teco; engineering apprenticeship, or com- 
parable aiaie and Co; te Mi 4 
Institution of C Civil or Tecchentecl bem dye 


on building projects are 
bership of the Institution of Heat Heating and Ve and Ventilating 


acy sal bo caeeens wits neehs dasdaionn 
a eee 
my, be available. 
reference 2461, to tt Office ae at he ane 
Closing date : 14th July, 1958. E7729 





iy" Neda npn 


ee eee 





June 20, 1958 
PUBLIC APPOINTMENTS 


CITY OF LEEDS 
WATERWORKS DEPARTMENT 
APPOINTMENT OF ENGINEERING STAFF 
peptentens are invited fo for the undermentioned 


ments :-— 
®) ENGINEERING ASSISTANT, A.P.T. Grade 
(b) ENGINEERING ASSISTANTS (2), A.P.T. 
Grade [l—£725~-£845. 
(cy ENGINEERING ASSISTANT, A.P.T. Grade 


|—£57 
@ DRAUGHTSMAN, Higher Cone Division 
—According to age, maximum £560. 
_ Applicants for post (a) must have had experience 
in the design and construction of reinforced a 
water retaining structures and experience the 
design and installation of rapid —_ filtration 
plants and pumping plants will be an advantage. 
Applicants for posts (b) and (c) must — general 
engineering experience, preferably with a Water 
Engineer, and experience in design and construction 
of reinforced concrete structures will be an advantage 


for post (b). 
Mano aed for post (d) must be neat draughtsmen, 
preferably with experience in civil engineering 


drawings. 

Applicants for post (a) must be Corporate aa 
bers of the Institution of Civil and fi 
post (b) must have Parts I and Il of the 

te Membership examination or hold a 
University Degree exempting them therefrom. 
The grading of the posts and conditions of service 
are in accordance with the National Scheme of 
Conditions of Service. 
The appointments are subject to the provisions of 
Local Government Bag maapnene oe | Acts. 





to pass the 





eq 


Selected 

Corporation’s medical | eee. ~ red we 

Persons appointed wi required to devote 
the whole of their time to the business of the Cor- 
poration, and will not be allowed to eee 
directly or indirectly in private work of any kind. 

appointments will be subject to one month’s 
notice on either side. 

Applications, - forms to be obtained from the 
undersigned, should be delivered not later than 12 
noon on Wednesday, the 9th July, 1958, endorsed 
with the description of the post applied for. 

Canvassing in any form, either directly or indirectly, 
will be a disqualification. 
KENNETH L. FORSTER, 

ama Manager and Engineer. 
Waterworks Department, 
Civic Hall, 


13th June, 1958. E7745 





CITY OF PLYMOUTH 


APPOINTMENT OF SPECIAL STAFF FOR 
BRIDGE DESIGN AND CONSTRUCTION 


DRAUGHTSMEN 
Fe seoneagae 5 are invited for for the following appoint- 


i RAUGHTSMEN, at a salary up to £660 per 
annum, according to "qualifications and experience, 
to be employed on the preparation of drawii for 
the new Laira Bridge. The applicants be 
quick, accurate draughtsmen, a with pre- 
vious experience in the detailing reinforced 
concrete. : 

It is anticipated that subject to satisfactory service 
the appointments will last for a period of three years. 

Age limit 40 or 45 if already serving with a Local 
Authority. The appointments are subject to medical 
examination and the successful applicants will be 

uired to contribute to the superannuation fund. 
ousing accommodation will, under certain 
circumstances, be made available and part of removal 
expenses will be refunded. 

Applications, on forms obtainable from me, are 

—s within 14 days of the appearance of this- 


vertisement. 
J. PATON WATSON, ae. M.LC.E., 
ity Engineer and Surveyor. 
The Guildhall, 
Plymouth. 
CITY OF CARDIFF 
CORPORATION WATERWORKS 


APPOINTMENT OF Sanne 


E7696 








ASSISTA 
Applications are invited for the emonent appoint- 
ment a ENGINEERING ANT (Special 


Grade, £750-£1030 p.a.) on the a of the Water 
Engineer and Manager. The co salary will 
a upon experience and qualifications. 

App plicants must have passed Sections “ A” and 
“B” of the Associate Membership Examination of 
aa ng RY - as ogi 

in, gree giving exemption therefrom. 
a  cndisions and further details of this 
appointment can be ined from the Water Engi- 
neer and Manager, City Hall, Cardiff, Ly x. lica- 


tions, stating age, previous experience and — 
tions, together with the — iene referees, should 

reach the undersigned, in gre 4 
endorsed, not later than Thursday, Bae ard July, 19: 


S. TAPPER-JONES, 
City Hall, Town Clerk. 
10th June, 1958. 


COUNTY BOROUGH OF 
EAST HAM 


E7695 





ASSISTANT ENGINEER (MECHANICAL) 
GRADE I! 


ASSISTANT —— (MECHANICAL) 


GRADE II, £725-£84 
pl Foy ~~ ne ie pene ts eddie. Saiery & 
the minimum may be paid according to 


goalicstons and 
subsistence may be granted over a 
reasonable period to the person appointed if unable to 
obtain suitable housing accommodation, necessitating 
the maintenance of two 


Further details and application forms, returnable 
+ Fag July, 1958, from the Towa Clark, Tows Hall, 


THE ENGINEER 


PUBLIC APPOINTMENTS 
COMMONWEALTH OF AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 
COAL RESEARCH SECTION 
APPOINTMENT NO. 480/259 OF FUEL 
TECHNOLOGIST OR PHYSICIST 








A senior position is vacant with the isation’s 
o- Research Section located at North Ryde, New 
South Wales, for _—_ FUEL TECHNOL IST OR 
PHYSICIST, "who, under the — tion of the 


Officer-i in-Charge, will 


work on the a pro} of coal and coke, 
their strength and the processes involved 
Se en ay Se eae See 
thereo! 


This work is part of the Section’s programme of 
assessment of the properties of Australian coals and 
cokes and of investigations into their efficient utilisa- 
tion, which is being undertaken on a national basis 
and is of od greatest importance to the fuel industry 
of A The Section’s laboratories are par- 
ticularly well equipped with new scientific equipment 
for this work. 

In o— the exact fields of study, consideration 

will iven to the personal inclinations of the 
pT applicant. Particular emphasis will, 
however, be laid on a fundamental approach o ~ the 
problems involved, as distinct from purely tech- 
nological implications. 

Asiana should possess a eee 9 ones 

in Fuel Technology or Science, with con. 

siderable post-graduate research experience in the 


field indicated. ate 
it qualifications experience, 
aoe sal, will be determined within the 
re? ranges of ior Research Officer, £A2061-— 
roby or Princi al Research Officer, £A2556— 


£2996 » Salary for a female appointee would 
be £A170 ions than the corresponding male rates. 

The appointment will be conditional upon a satis- 
factory medical examination and appointment carries 
with it Common Superannuation Fund or 
Commonwealth Provident Account privileges. 

An appointee migrating from overseas will be 
eligible for y ieestens sea or air transport to Australia 
for himself, his wife and family. An appropriate 
contribution will also be made towards the fares of 
an Australian appointee, his wife and family, tempo- 
— abroad for study or similar purposes. 

ae quoting Appointment No. 480/259, 
al stating full name, place, date and year of birth, 
nationality, marital state, present employment, 
details of qualifications and experience, and of war 
service, if any, together with the names of not more 
than four persons uainted with the a 
academic and — — Ss should reach 
the undersi hom further particulars may 
be obtained, by bg 19th _ 1958 

A. SHAVITSKY, 
i tific Liaison 
wt y Scientific Liaison Office, 


Africa House, Kingsway, W.C.2. E7721 


PUBLIC APPOINTMENTS 





COMMONWEALTH OF AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 


COAL RESEARCH SECTION 





APPOINTMENT NO. 480 OF FUEL 
TECHNOLOGIST OR COMBUSTION 
ENGINEER 
Applications are invited vited for ap tment to a 
ition of FUEL 1 TECHNOLOGIS or COMBUS- 
1ON Fal gm: tay with the Organisation's Coal 

tion located at North Ryde, New South 


Wee 

This is a senior position and the appointee, under 
the general direction of the Officer-in-Charge, will 
act as leader of a team in research into the 
combustion characteristics of Australian coals and 
the cokes made therefrom. 

This work is part of the Section’s programme of 
assessment of the properties of Australian coals and 
cokes, and of investigations into their efficient utilisa- 
tion, which is being undertaken on a national basis 
and is of the greatest importance to the fuel industry 
of Australia. The ion’s laboratories are par- 
ticularly well equipped with new scientific equipment 
for this work. 

ee deciding the exact fields of study, consideration 


—— to the personal inclinations of the 
successfi licant. Particular emphasis will, 
however, be laid on a fundamental approach to the 


problems involved, as distinct from purely tech- 
nological implications. At present the programme 
includes research into ash deposition and clinkering 
phenomena and into the burning of coal and coke 
in suspension and i = model fuel beds. 


Applicants should possess a University Honours 
Degree in Fuel Technology or Science, with con- 
siderable post-graduate research experience in the 
field indicated. 

Dependent upon qualifications and experience, 
commencing oleay will be determined within the 
salary ranges of ior Research Officer, £A2061~ 


— mr or Principal Research Officer, £A2556— 
— fora —— Pare wont would be 
fair ineo ¢ than the corresponding male rates. 

The appointment will be conditional upon a satis- 
factory medical examination and appointment 
carries with it Commonwealth Superannuation Fund 
or Commonwealth Provident Account privileges. 

An appointee migrating from overseas will be 
eligible { or ancien sea or air transport to Australia 
for himself, his wife and family. An appropriate 
contribution will also be made towards the fares of 
an Australian appointee, his wife and family, tempo- 
rarily abroad for study or similar purposes. 

—, quoting Appointment No. 480/260, 
and stating full name, —_ date and year of birth, 

nationality, marital —_, Present employment, 
details of qualifications experience, ‘and of war 
service, if any, together with the names of not more 
than four persons acquainted with the applicant’ 


VITSKY, 
Chief Scientific Liaison Officer. 

Australian Scientific Liaison Office, 
Africa House, Kingsway, W.C.2. E7720 





EXPERIENCE. 
AND ABOVE. 
(NON-CONTRIBUTORY). 


S.W. 


STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 


MINISTRY OF WORKS 


for employment in London, Scotland and Provinces on design and detailing 
of reinforced concrete or structural steelwork. 


SALARY RANGE £550 (age 21) to £870 p.a., London (slightly less elsewhere). 
5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE INITIALLY. 


STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 
GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 
OPPORTUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 
Possession of O.N.C. or equivalent an advantage. 


Interviews at Regional Offices where possible. 


APPLICATIONS.—State age, training and experience to Chief Structural 
Engineer, Ministry of Works, Room 404, Abell House, John Islip Street, 
& FR 


E7717 
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PUBLIC APPOINTMENTS 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


HYDRAULICS RESEARCH STATION, 
WALLINGFORD, BERKS 
SENIOR SCIENTIFIC OFFICER 


D.S.1.R. Hydraulics Research Station, My ty 


Berks, requires SENIOR SCIENTIFIC os 
. investigate the mechanics of 





First or Second Class Hi Degree, preferably in 
Civil or Mechanical oe with good know- 
ledge of Hydraulics, and 3 years’ post- 
graduate experience, onuieelie of hydraulics 
research, but scientific experience in wave motion 
other than of water, will be relevant. Salary range 


£1130-£1330 (men). of 

for candidates under 31 also of establishment. 
housin Bg wed for mai 
M.L. , Technical and S ‘ere Register K), 26, 
King Sota London, » quoting a3 st 
Closing date 19 July, 358. 





ENGINEERING 
WORKSHOPS 
MANAGER 


A Manager is required for the National 
Coal Board’s Area Central Workshops in 
Warwickshire. 

The workshops will be brought into com- 
mission early in 1959. They will be mainly 
concerned with the reconditioning of mining 
machinery and will empley 100/150 men. 

Proved general engineering background 
and evidence of the successful application of 
modern production, planning and industrial 
managerial methods are required. 

Salary within the rate £1050-£1600. 

Applications, giving full details, to Area 
Staff Manager, National Coal Board, 
Lindley Lodge, Higham-on-the-Hill, Nun- 


eaton, Warwickshire, by June 30. 
E7722 

















desig: pte many ie me a 


and instrumentation yng yy 


experience in a desi 
In all cases applicants should 


have had equivalent 
SALARY: Engi 
Engineer f! 

Engineer !1! 


Officer, A.E.R.E., Harwell, 





ATOMIC ENERGY ESTABLISHMENT, 
Winfrith, Dorset. 
requires 


ENGINEERS 


for the Design Section of the Reactor Services Group. 
ENGINEER | (Ref. No. W.17/25), to lead a team of Mechanical Engineers engaged in reactor 
yng a) 


a — 
ide experience desi transfer and ay 20 ay Ba will be an advantage. 
PR omen itt Chef tos W.i 75), to undertake the dea stated commissioning 
the fields of industrial pnw teacgete a YY 
technigue, or Lg ee t electro-mechanical cquipseent éatign will be on advantage. 
ENGINE RS Hil (Ref. No. W. een to undertake 
and reactor with the 


Send POST CARD for yy form, quoting Poconos reference, to Group Recruitment 


of control 
equipment. 
Il, electronics and telephone 


Se Ses e came See eater 


£1790-£2080 p.a. 

£1300-£1740 p.a. 

= es age of of 25>-€1270 p.a. 
highest age pay £1110) 


E7474 











TENDERS 











THE COMMISSIONERS FOR THE 
PORT OF CALCUTTA 


NEW DOUBLE LADDER BUCKET 
OREDGER 


TENDERS are invited from experienced Bucket 
ieee for the CONSTRUCTION and 


TWIN SCREW STERN WELL DOUB 
LADDER BUCKET DREDGER. soe 


of the towing Gamestore 
Length B.P. not exceeding i750. 6in. (53-50 


metres. 
Breadth moulded, not exceeding 44ft. (13-40 ‘ 
Depth 17ft. 9in. (5-41 metres). = 


Draught approximately 13ft. 6in. (3-81 
Speed at maximum draught 9-5 knots at 4/sthe 
— 
any to ertaeed by Ship Shipbuliders from the Com Com: 
om 
missioners’ 
Palmer and Tritton, 12%, Vino ag Ba 


8.W.1, on of y 
or Fd 5 Searle, & returnable =e 
—— rom Agents other 
an be considered. = 


outside 
BUCKET DEREDGER, are to be submitted, in 
be addressed to - 


15, Strand Road, 
India. ~ 
and a Fam addressed to :-—~ 
essrs. Palmer and 
Cepvuline Engines 
LONDON, * 
S.W 
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TENDERS 
DUNMOW RURAL DISTRICT 
COUNCIL 


HIGH EASTER, HIGH RODING AND 
WHITE RODING 


SEWERAGE AND SEWAGE DISPOSAL 


CONTRACT NO. 13 
TENDERS are Jonge se on of fixed price basis, in 
accordance with the and 


Ministry of Housing 
Circular No. ae for the CON- 
SEWERAGE AND SEWAGE 


STRUCTION of 
DISPOSAL WORKS ot High Easter, High Roding 
and White 


not bear name or mark indicat - 
endorsed “ Tender for Sewerage Contract 13,” and 
delivered at the office of the noon 0; 
30th August, 1958. 
H. BURTON, 
Clerk of the Council. 
Dunmow Rural District Council, 
Council Offices, 
Dunmow, Essex. E7742 





INDIA STORE DEPARTMENT 


AUTOMATIC PICKLING UNIT 


The wwe 4 Geom, India ty ~ aes 
w. 5. invites FENDERS for the SUPPLY of: 


A MATIC PICKLIN ie ~~ 
cneter x 3008, to 70/30 cases, 6in. dia 
x 30in, long, output #5 cases por hour, each 
ender schedules and i may be 
Sas ee Se above 6 he of te 


made be . High Commission of India.” The 
shillings, to“ 

ation Tender forms should state reference 
23 RISTIOPVIENG. 3. 


Fae aay Fame a with specifications, to be sub- 
mitted by Monday, the 18th August, 1958. T4738 


THE ENGINEER 
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June 20, 1958 
SITUATIONS VACANT 


COMPUTER ENGINEER 


Boots Pure Drug Com: Limited, wish to 
appoint a Penge Sooner preferably under 


35 with an Honours Degree in 
Light Current Engineering or allied subjects, ond 


experience in electronic data 
Send aa processing or some 


The is embarking on the installation 
of an extensive commercial electronic data pro- 
— ng system. Equipment on order includes a 


system 
is due for installation during 1959. Develo ment 
of the Data Pr ng Centre is d to con- 
tinue for some years. 


The successful candidate will be r 
for liaison with the man = 
during the installation period. 
required to set up a small specialist Be = Ba 
testing and maintenance of the equipment now 
under development and construction at the 
makers’ works and for the co-ordination of these 
Projects sg” ao and —— 
Ww) 





nsible 
fore — 





EDUCATIONAL SITUATIONS VACANT 
FREE! Brochure details of Courses in A.?.V. BREWERY EQUIPMENT 
and Fagineering, Draw SALES EN INEER for their Australian Associated 
manship, &c., for the A.M.I. E., A.M.LP.E., Company. A Chemical or other Engineer with a 
City and Guilds and other professional examinations. knowiedge of the brewing processes would. be suit 
ML ; Dept. E.30, I Ww.4. able. Selected applicants will be required for inter- 
(Associated with H.M.V.) 117 & view in London in August by the Australian Director. 
sap to the Managing Director, The A.P.V. 
, Ltd., Crawley, Sussex. E7700 a 
ASSISTANT ENGINEERING LECTURER 
—— for bree + + tre on - = 
rigerated motor liner fit out for t 
U.K.A.E.A. purpose pl or Nebenmes the United Kingdom and 
Australia or New Zealand. In conjunction with the 
Senior py in —-. Leone will ——- the 
teaching of thirty cadets (in two classes) studying on 
Harwell Reactor School a two-year course for Part | of the a Insti- 
tutes Examination, and applicant —— be expected 
A to take part in the social life of the officers and cadets, 
The next standard course on which places both ashore and afloat. The applicant should be not 
are available commences on 10th November, more = — any of age, Fare mapa qualifica- 
tions at t four years’ teaching experience in a 
1958, and ends on 6th March, 1959. technical college or similar institution. Full pension 
: Z facilities — a —Apply to the Superintendent 
The fee for the course is £250 exclusive of Engineer, New Zealand Shipping Co., Ltd., Royal 
accommodation. — Dock, London, E.16, giving usual particulars, 
experience, &c., and state salary eeu before 
Application forms and further details can July 16th, 1958. 1450 4 
be had from :— ASSISTANT ERECTION MANAGER required 
N East — Plate Fabricating Comp 
The Principal Experience in erection of large diameter oil 
wast storage cont: Bay large bore heavy pipes an advant- 
Reactor School, age. Salary offered will be inthe order of £1250 
Atomic esearc blishment, annum, plus us provi Address The 
ae See to General Manager—BOX No. E7482, “ 
Harwell, Engineer _ 
Didcot, 
Berkshire. 
ASSISTANT SITE ENGINEERS with 
experience of setting out and general site 
E7688 FE duties on a variety of important 
contracts in the British Isles. A Civil E - 
ing Degree or the equivalent is desirable but 
not essential. 
Personnel Manager (Ret; ASE.L) 
anager (Ref.: A.S.E.1.), 
SITUATIONS VACANT JOHN LAING AND SON LIMITED, 
London, N.W.7. E130 a 
APPLICANTS ARE ADVISED TO SEND 


COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
A MEDIUM-SIZED GENERAL ENGINEER- 


ING COMPANY in the North West of England 
desires to appoint a man to take comp! 


must hold a comparable post, possess 
knowledge of engineering — be capable wot con- 


trolling staff. The com; =n one and 
@ generous superannuation assurance scheme 
is in operation. Please me full details of uit 
educati 


tion, ex) salary required, &c.—BOX 
No. E7478, “ The Engineer.” A 


& _oet POWER OCSRCOE petites 
is open in the Engineering t of a major 
oil Company based in London, but necessitating 
occasional visits overseas. 


Candidates for this position must be under 
forty years of age and have had several years of 

experience in the design of thermal power 
ions, both from the steam and power genera- 





COUNTY BOROUGH OF 
BLACKBURN 


TENDERS invited for the SUPPLY and 
+ a aoa ae own for Phase II (mainly 
) of Technical Co -—(a) ae 


Biology, (i ors papmeie 4 ay! ery ‘ind Tooke 
, (iv aphy. (c) Mac! > 
Bicigy Workshop. (d) Visula and Aural Aids. 
° Apparatus and Equipment (i) Light, (ii) 

leavy.—Forms of Tender obtainable from the Chief 
Education Officer, Library Street, Blackburn, return- 
able to me by 8th July, 1958. 
FRANK SQUIRES, 
E7743 Town Clerk. 








EDUCATIONAL 











A.M.1.MECH.E., B.Sc. City and Guilds, &c. 
tee Postal Courses for all Exams., and Tech- 
ge Say to Degree — 

Poon successes. mage 
eoreemne See on request BLLE-T. (Dept. ee 7 
right’s Lane, London, W 8. 4eE 





UNIVERSITY OF DURHAM 





KING'S COLLEGE, NEWCASTLE 
UPON TYNE 





RAMBUSH STUDENTSHIP 





ications are invited for the above-mentioned 

NTSHIP, of the value of £350 per annum, 
which is available annually for post; research 
in the Department of either Chemical, Mechanical or 
Civil Engineering, as a result of a gift from the 
Power. ion, Limited, in commemoration 
in Senden ut ved 
Universities, tes hoping to te in 
June, sor i feb for two years, may be 

a thir in circumstances. 

= or angie eer on 
be Gbtnined . to whom com- 
Pleted a be returned as soon 
as possi 


Ba ab ame f 
tion forms shou 


G. R. HANSON 
Registrar of King’s Coltege 
May, 1958. BE? E 


tion si and be familiar with the design and 
layout of the distribution systems required to 
cover lowe installations. 


A generous salary commensurate with quali- 
fications and experience can be offered.—Apply, 


ee core eee 
A 


A VACANCY EXISTS in the Middle East with 
a large and well-known organisation for a SERVICE 
ENGINEER who is fully qualified to install and 
service a full range of refrigeration and a 
ing plants and equipment. experience 
planning and installation is essential oy a ———- 
Of American plant and equipment is desirable. 
position is permanent and has prospects for 
advancement. The commencing salary would not 
be less than £1000 per annum, with a local allowance 
whilst in the Middle East of £780 per annum. Pen- 
sion fund. Free passages and free furnished accom- 
modation. Generous family allowances.—. ly, 


ving full particulars, to BOX No. E7724, 
Expiteor” A 


AN INTERESTING OPPORTUNITY exists 
for a young GRADUATE ENGINEER having drive 
and initiative to assist in the development of new and 
existing products in the Boiler and Engineer- 
ing Division of an established and progressive firm 
of heavy engineers in East Anglia. Previous experi- 
ence of steam or refrigeration work an advantage, but 
not essential. Good prospects to the right applicant. 
—Apply, giving full particulars of qualifications and 
experience, to X 3B R.6388, A.K. Advg., 212a, 
Shaftesbury Avenue, London, W.C.2. 7156 « 


APPLICATIONS ARE INVITED for the follow- 

ing appointment at CLAYDON, SUFFOLK, 

oo of THE BRITISH STEEL PILING CO: 

SENIOR DESIGNER DRAUGHTSMAN (Mini- 
mum qualifications H.N.C. or equivalent). 

A ff 28-35 years. Candidates should be 
capable of accepting responsibility for complete 
projects. 

THIS APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGANI- 
SATION and the successful candidate will be 
engaged on interesting work in connection with 
special crane type structures, ‘Doisting 
(steam, diesel, electric) and contractors’ plant. 

Contributory pension scheme in operation. Good 
canteen facilities. Salary in accordance with quali- 
fications and experience. Holiday arrangements 
respected. The Works are situated "1s minutes bus 
ride from the centre of Ipswich.—Applications to the 
Personne! Officer at the above address. E7711 a 





ASSISTANT TO COMPRESSOR SALES 
MANAGER 


Assistant re- 


COMPRESSORS.—Personal 
. Previous 


— re Manager. 
—— se not essential, but sound 
knowledge of all types of compressors and an 
ability to meet prospective customers and 
discuss specification, installation and other 
technical problems desirable. Salary fully 
Lone me with qualifications and 
experience.—Write, _—_— envelope “‘ CON- 
FIDENTIAL,” to Compressor Sales Manager, 
Worthington-Simpson, Ltd., Newark, Low 
A 





BRITISH NYLON 
SPINNERS 


invite applications from Corporate and Graduate 
Mem of the Institution of Mechanical 
Engineers for research and experimental work 
requiring original thought and ideas. 


The work covers a wide field of problems in 
Machine Dynamics, Heat Transfer and Control 
Systems aimed at the modification and improve- 
ment of machinery and equipment. 


The expanding markets for Nylon bi 
demand an accelerating programme of researc 
to increase production and raise standards of 
quality. 


This provides a challenge for capable engineers 
which, in a stable industry, offers good prospects 
in an inevitably expanding team. 


The works are attractively situated and appli- 
cants are invited to pay exploratory visits to 
meet the Engineering Staff, discuss the work and 
see the living conditions. 


Conditions of ay iy hore are of the highest. 
Rented houses may available to married staff 
coming from outside this area. 


Applications should be made to Personnel 
Manager, British Nylon Spinners, Pontypool, 
Monmouthshire. E7422 a 


CHEMICAL ENGINEER required to ac: initially 
as an Assistant to the Chief Engineer of a medium- 
sized plate fabricating company situated on the 
North ~yt . It is envisaged that the successful 
liy initiate a Chemical Plant 

Design AK... in London or Home Counties. 
Experience in the operation of chemical plant as 
well as design ability is essential. Commencing 
, £1500 per annum. Replies to be addressed 

to ral Manager.—BOX No. E7480, “‘ The 
Engineer.” A 
CHIEF ENGINEER required by London Consult- 
ing Engineers, to take full charge of established 
Northern Branch Office with staff of 25, salary 
oe annum, rising by three annual increments 
per annum, and i were ro to merit there- 

png Work mainly reinforced concrete and some 
. Applicants to be A.M.LC.E. or 
A.M.LStruct.E., age 30-45, experienced in respons- 





ible senior itions as designers and executives in 
charge of work, including meeting clients, 
Selene with architects and all correspondence. 

Pension sc (and assistance with eusieet 


available. Applications, stating experience and 
names of past employers, which will be be treated as 
strictly confidential—BOX No. E1933, “ The 
Engineer.” A 


CIVIL ENGINEERING ASSISTANTS—Junior 


soennnea ter teecelomiebensiiaem The post is a 
senior one and the computer engineer will be 
responsible directly to the Chief Engineer. A 
generous salary will be paid commensurate with 
qualifications, age and experience. 


Applications should be submitted by the 30th 
June to the Personnel Manager, Boots Pure Drug 
Co., Ltd., Station Street, Nottingham. 

E7449 a 





DE HAVILLAND PROPELLERS, 
LIMITED 
urgently require 
a 
SENIOR DEVELOPMENT ENGINEER 
for a new 
ENVIRONMENTAL TEST FACILITY 
for LRBM Components 
about to be set up at one of our 
Southern factories 


The applicant selected for this appointment 
will be responsible to the Chief Development 
Engineer for the setting up and subsequent opera- 
tion of the Facility. 


He should possess a Degree in Electrical o 
—— Engineering, or oquivalent wb 
ications 


He must have had considerable experience of 
this form of test work and should preferably have 
been concerned with the design layout and pro- 
curement of Environment Test Equipment. 


This is a senior appointment offering consider- 
able scope for initiative and excellent prospects 
for advancement in a rapidly expanding depart- 
ment. 


Accommodation will be available. 


P re tT), write to the Personnel Manager 
DE HAVILLAND PROPELLERS, i 
37/39, John Street, Theobalds 
London, W.C.1. 
E7689 a 





DESIGN ENGINEER 


required to join a small group en on 
Design-for-Production of anaetione hw L 
Mech.E. or equivalent. Knowledge of and 
interest in kinematics. Mathematical ability and 
ingenuity necessary. 


Pleasant rural location just west of Birming- 
ham boundary. Monthly staff, good salary and 
other conditions. 


Applications should be addressed to Mr. D. N. 
hoon a Breeden, Ltd., Amington Road, 
E7757 a 


DAVY AND UNITED ENGINEERING COM- 
PANY, LIMITED, invite applications for the 
following staff vacancies in their Steelworks Con- 
struction Department, which is engaged in the engi- 
neering and supply of complete installations for the 
== and metal-producing industries at home and 


ASSISTANT CIVIL ENGINEER, familiar with 
the layout of heavy reinforced concrete foundations 
and services for rolling mill plant and buildings form- 
a part of major steelworks construction projects. 

The position offers excellent prospects to a man hav- 
ing minimum qualifications of H.N.C. and —_~ 
having —s won dl Fad y = = examination 
Associat em p of the Institution of Chil 
Engineers. 


PROGRESS ENGINEER: applicants shoul 
have broad technical experience in the heavy a 
neering industry and have a strong Personality to 
ensure that visits to suppliers and sub-comsrassens 
be effective in o! adherence to programmes 
and the required standard of workmanship in com- 
pliance with our specifications. 

Good existing nolida contributory superannuation 





ey Senior—requi by Consulting E: s, for 
the design of works of water ger and/or sewerage. 


experince, to Rofe and Raft qualifications and 
pe meng Raffety,” 3, Victoria Street, 
London, S E1937 a 


ts honoured. 
ly in i aaa smth deals of age, experience, 
eee and U; United a 
Co., Ltd., Darnall Works, Sheffield, 9 9. 
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THE ENGINEER 


BOOKS and PUBLICATIONS 


ists in these three sciences, 
machines, 

It was first published 
have 
English. 


Prospectus from: 








Just Published: 


Pumps, Fans and Compressors 
A. de KOVATS and G. DESMUIR 


This book deals with the design, construction, and operation 
of centrifugal and axial-flow pumps, fans, and compressors. It 
has a practical bias and assumes a knowledge of the fundamental 
laws of hydraulics, aerodynamics, and thermodynamics. Special- 
and others who have to operate 
will find it of considerable interest. 
in French in 
thoroughly revised the material 


17 STANHOPE STREET, GLASGOW, C.4 


=== BLACKIE & SON, LID. 















1953 but the authors 
for the translation into 
45s. net 





PITMAN 


TECHNICAL BOOKS 


as cateraeraaanes ENGINEER POCKET 


K 
Edited by N. P. W. Moore, B.Sc., A.C.G.L., 
etc. Here is the sixty-sixth edition of this 
ever-popular pocket book. With over 700 
pages, it provides the engineer with a 
wealth of ready and useful information which 
can be obtained almost at a glance. 
i2s. 6d. net. 


A MANUAL OF TIME AND MOTION STUDY 
By John W. Hendry, F.R.Econ.S., 

F.C.1.M., etc. Fifth Edition. The new 

edition of this well-known work forms 

an up-to-date summary of current practice in 

the subject. It makes a valuable contribu- 

tion to c= problem of how to raise the standard 
of efficiency in industry in two directions : 

first, by giving an incentive to workers to do 

their best ; and second, by avoidance of 

all preventable waste, 21/~— net. 


WORK MEASUREMENT AND INCENTIVES 
By D. J. Lintern, B.A., etc., and R. J. S. Curtis, 
B.A., etc. Direct in approach and basic in its 
treatment of technicalities, this is the first book 
to provide a suitable introduction to the 
subject for students. 25/~ net. 


SOLUTION OF PROBLEMS IN 
STRUCTURES 


By W. T. Marshall, B.Sc., Ph.D., M.LC.E., 
etc. Here is the first book of its kind to use such 
a direct and practical approach to the 
subject. In it are over 350 worked and unworked 
les (with ) of the kind of 
problem that the degree student will meet in 
examinations, 27/6 net. 


ec OF GRAPHS AND 
Cc 

By A. S. Hall. Nowadays, graphic methods of 
presenting data and information are of great 
importance and offer many advantages. 

This new book sets out those fundamental ideas 
on which to base the choice of the best graph 

for a particular purpose. It is of great interest 
to all engaged in the presentation and analysis 

of data. 25/- net. 





Parker St., Kingsway, London, W.C.2 

















A complete library 
in two volumes..” 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the 


1958 (63rd Edition) 
82/6 (plus postage 2/6) 


— 3,000 pages covering modern theory and practice 

in all branches of engineering. 

publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Editor of “The Engineer” 


No other single 





28 Essex Street, 





Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
Strand, London, W.C.2 


Telephone: Central 6565 











SITUATIONS VACANT 


DRAUGHTSMAN required for marine work, 
princi; concerned with layouts for tenders for 
the installation of machinery and control gear in ships. 

Interview to suit applicant, including Saturday 








morning. 
Apply to : 
Manager, Drawi ae AEB/11), 
British Thomson-Howston Co., Ltd., 
Rugby. E7475 a 
we beta ENGINEER be - sng by old-estab- 
y. be given to those 
ey have technical and commercial experience and 


have passed either the National or Higher National 
Certificate. The successful applicant will be required 
to sell a wide range of electrical equipment for heavy 
and light industry. There are excellent opportunities 
for advancement. Superannuation scheme. Write, 
giving details of age, experience and salary required. 
-—BOX No. E7758, “ The Engineer.” 4 


ELECTRICAL OR MECHANICAL ENGI- 
NEER wanted by large German company for 
German-English | Mn ~- a Applications are 
invited from British-trained engineers with a good 
knowledge of German who have an inclination 
towards translation work and desire to work in a 
pleasant environment in Germany for at least 2 to 3 
years. Write, stating age, education, experience ar 
salary.—BOX No. E1939" “ The Engineer.” 


ENGINEER (Mechanical). Applications are 
invited from Engineers, not over 35 years, who 
possess Ist Class M.O.T. Certificate (Steam). Willing 
to reside in or near London for duties in that area 
and to undertake three-monthly tours of inspections 
of boilers, pressure vessels, .. in West Africa. 
Salary in accordance with age, previous experience, 
if om plus exp and Non-contri- 
butory pension sc heme.—Apply in own commen 
to BOX No. E7380, “* The Engineer. 


ENGINEER (MECHANICAL) required for a 
progressive position carrying some responsibility 
for the engineering design of chemical plants, pilot 
scale at first The work may be quite varied, including 
design of special apparatus for exploratory investiga- 
tions, and the design of equipment incorporating 
new techniques. Good qualifications are essential, 
and some experience. Contributory superannuation 
scheme, London, S.W. Write—BOX No. ves 
“ The Engineer.” 


ENGINEER REQUIRED for maintenance and 
general duties in expanding company producing 
synthetic resins. Previous experience of chemical 
shent desirable. Ap 25-40. H.N.C. or equivalent. 
Good conditions. be mm J available in New Town. 
—Apply, Chief TEX, os 
Harlow, Essex. E7692 a 


ENGINEERING SALES and/or CONTRACTS 
ENGINEERS required by progressive en, in 
Essex. Practical | experience o of liation 
or service work in the field, and technical education 
to at least O.N.C. Reply, stating training and 
experience in chronological order, & — 
present post and salary level expect to 

aR R6105, A.K. Advg., 212a, Shaftesbury co 
London, W.C.2. E7703 a 


ESTIMATING ENGINEER (experienced in boiler 
work) for progressive By with prominent 
London firm of land a: ne boiler engincers. 
Attractive salary, commensurate with experience and 
qualifications. Write fully, stating age, &c.— 
BOX No. E7706, “ The Engineer.” A 


ESTIMATOR REQUIRED with considerable 
experience of plate fabrication. Ability to work 
quickly and accurately is essential. vacancy 
occurs in the works of a medium-sized plate fabrica- 
tion company situated on the North East Coast. 
Salary offered would be in the region of £1100 per 
annum. Address replies to — Manager.— 
BOX No. E7481, “The Engineer. A 


EXPERIENCED FOREMAN BLACKSMITH 
required by large Midland steel works. Good 

smithing experience is essential and some ——— 
of modern chain welding would be desirab! 
This is a staff position with contributory superannua- 
tion and life assurance benefits. Please apply, giving 








details of past experience, age and salary required.— 
BOX No. E7441, “ The Engineer.” A 
FACTORY MANAGER ired for small 
manufacturing unit in Eire, to responsible for 


supervision of staff, plant maintenance, production 
planning, &c. An engineering background and a 
good standard of education are required, 
together with the ability to interpret and imp it 
management policy independently. pom limits 
25/45. Superannuation sc is in operation. 
Wins, svn, fell eae of comin? ead eg 


—~BOX No wth 
“ The Engineer.” 


FERODO LIMITED, Brake pais Moneta’ Manufactures 

Chapel-en-le-Frith, have the follo wn 

1. SENIOR DESIGN DRAUG MAN, put 
enced in machine design and works layouts. A 

inontedae of works building design desirable but 

not ee Technical education to at least 


O.N.C. standard. 

2. PROJECT ENGINEERS, over 28 and having 
H.N.C. minimum qualification, for the Develop- 
ment Engineering Department. This is a senior 
staff appointment and candidates must have had 
experience in one or more of the following sub- 


jects 
Special Plant Design, Heating, Ventilating and 
= Collection, oduction Engineering and 
Layouts, Factory Mechanical 


poo 
They will be responsible for handling the 

Projects through initial investigation, preparation 

of estimates and . ordering plant and 

equipment and arr for installation. 

Some assistance will be given with regard to house 
purchase in cases of successful applicants who are 
married.—Write, giving details experience and 
stating age and present salary, to the 
Manager. 





Personnel 
E7713 a 


GRADUATE IN MECHANICAL OR 
CHEMICAL ENGINEERING required about 
September for interesting investigations into com- 
egy & - — — knowledge desir- 


able, bu time will be 
allowed for st study. Commencing salary up to £1200 
p.a., accor to i and 

Apply now to B Internal bustion 
Engine R haA iati a ae 





ngine 
Avenue, Slough, Bucks. 7472 A 


109 
SITUATIONS VACANT 


—— PRODUCTION mag tem of inter- 


a Sapease 2 requires Gradua i 
er A ga ony _ trained men as “ASS! NT 
ust to accept 
in any ee of the U: United Kingdom ad gon mony 
excellent prospects of 
wo Reference LH.C.—BOX No. 
The Engineer.” 
MELTING SHOP SHIFT MANAGER ‘aie 
for large steelworks in the 


experience of operating open hearth basic process. 
Salary ing to experience and qualifications 
Pension and free life assurance schemes in operation 
Full details of age, experience and qualifications.— 
BOX No. E7726, “ The Engineer.” A 





METHODS ENGINEER 


An mon ager | tayo within casy access of 
Warrington requi keen and energetic 
METHODS ENGINEER, who will be respons- 
ible to Man t for all Process Planning 
and Rate Fixing in the manufacturing sections. 
In addition to well-equipped modern machine 
shops, there are sheet metal and light structural 
—— feeding the Fitting and Assembly 
shops. 

The position calls for up-to-date experience 
on rate fixing and time cae ability to lead a 
team and enthusiasm to play a part in the 
expanding activities of a thriving concern. 

A salary will be paid which is adequate for 
the responsibility and sufficiently attractive to 
the right person. 

Full particulars of education, training and 
experience should be - to BOX No. 729, 
R. Anderson (Advert Co., Led.,. 14, 
William IV Street, Surend, C2. E7715 a 


MIDLAND COMPANY SALES in Cold Rolling 
Bright Steel Strip, requires S S REPRESENTA- 
TIVE for London. Must be experienced in the 
trade. Full details of past experience and connections 
together with salary required, to be stated.—BOX 
No. E1936, “ The Engineer.” A 
PLANT ENGINEER required important 
British shipbuilding and repairing company in 
Hongkong. Age about 35. Should have had 
responsible experience of design, construction and 
operation of shipyard machine tools, Would be 
responsible for installation, layout and maintenance 
of air and hydraulic pipe systems, shop and yard 
cranes, rail tracks general yard cquipeneh. 
Knowledge of road and building construction and 
maintenance desirable. Good salary, free housing, 
generous leave, staff provident scheme, including 
non-contributory retirement fund.—-Applications, 
siving of education, technical training, 
experience, age, family —-BOX A.483, c/o Streets, 
110, Old Broad Street, E.C.2. E7428 a 
PRODUCTION ENGINEER with Specialist’s 
knowledge of Automatics, wanted by Midland firm. 
Applicant any be conversant with Wickmans, 
B.S.A., Acme Gridley, Brown and Sharpe and 
Brown and Ward’s automatics. Experience on 
servicing, planning, tool design, esalinn | up and 
onan essential. Apply, stating full details, educa- 
ae, om experience and salary range —BOX ™ 
E7727, The Engineer.” 


QUALIFIED MECHANICAL ancinesn 





ati 
stations. Draughtsmanship an advantage. Minimum 
starting — according to qualifications, £900 p.a., 
subject to revision one year’s satisfactory 
peony Bo addition, generous cost-of-living allow- 


ance, furni uarters, servants, con 
allowance, and medical attention. Com ukeey 
superann scheme. to destination paid 


by company. Leave on full pay, to U.K. ~te- 4 


intervals, passage paid, for British personnel, 
India ann amp hx Indian nationais.—A . 
pase rahe 


in writing, giving full details of valle 
fications and experience, to BOX “ * K.D.,” c/o 

Vickers and Co., Ltd., 7/8, Great Winchester Pal 
E.C.2. E7414 a 


REINFORCED CONCRETE Newport} fre 


quired for 2-3 years’ contract ewport, jee 
area. up to £1200 for man.—W 

@ details of experience, i. OX A.523, ‘* 
Streets, 110, Old Broad Street, E. E7755 a 


SENIOR commeemaennanaenibsats re- 
consultants. Steelworks 


pension scheme after pr + seal period of employ- 
ment. Applications, Rye age, qualifications and 
experience,—-BOX rhe © Engineer.” aA 
SENIOR Protected soquieed with thorough 
drawing-office and works experience in Babar — 
and rail traction engineering. Competent 
expertly considerable volume correspondence. pm 
a A # handwriting —-BOX No. 

A 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required ~~ plant layout and 
desired. 


anvied of rolling mills, 
no ge rolling ls, Conveyors, mechanical 
handling or furnaces be advantageous. 


orthern 
Chel Newport $9991/6). 


SENIOR STRUCTURAL DESIGNERS AND 
ARCHITECTURAL DRAUGHTSMEN with 


lorthern Alamini: Ltd., 

aa, Anaiion, S 5 er152 A 

PURPOSE MACHINE AND 

ENGINEERING DESIGNER 

MAN REQUIRED, must be capable 
initiative. — Please 


pg ens Gualiications "and —_ 
required, Personnel tex, 
Brynmawr, Brecs. — E7687 a 


Classified Advts. continued on page 110 


GENERAL 
DRAUGHTSM. 
of pod ope on own 























baving noe bed by pom fen 

some 

of routes for overhead transmission lines. Pension 
Apply in writing to Staff Officer, British 

Limited 90, Lateener Square, London, W.C2, 

ing reference C/83/55. E77 





THE ELECTRICAL RESEARCH 
OCIATION 


an existing team 
automatic 


For of recent Graduates 
or applicants with H.N.C. would be 
sent as early as possible 


“The Secretary, 
The Electrical Research Association 


Laboratory, 
Cleeve Road, 
Leatherhead, Surrey. E7486 a 


verham| have a 


MITED, Road, 
Gear Cutting i a eon ENGIN their 
ment. Applicants must be 
cutting technique for 


one we ees as eee COMPANY 


a similar position for at least five 
years, will be considered.—Apply, giving age and 
tions held, in chronological order, 

anager at the above address. E7485 a 
UNIVERSITY GRADUATE CIVIL ENGINEER 
—— with some site experience, required for 
construction programme in Newport, Mon, 
area. Opportunity for site and drawing-office 
experience suitable for yey of Civil yey 
payne mee Starting yee £650-£700, according 
—Write to X A.522, c/o Streets, 

110, id Broad Street, E.C.2. E7754 a 


VACANCY EXISTS in a most up-to-date Resea: 
Centre for a RESEARCH ENGINEER. Work 
involves practical and theoretical projects of a funda- 
mental and ynamic nature associated 
— with pressure-charged oil engines. Excel- 
t conditions and work varied and interesting. 
ee eS le 
ge, possess an Honours in and 
bet Graduates of the Institution of Mechanical oI Engi- 
enn ce ae om nero practical training. Posts 
pensionable and progressive.—Applications, stating 
age, qualifications and experience, to Manager, 
Industrial — tions Dept., Ruston and Hornsby, 


Ltd., Lincoln. E7471 a 


WORKS ENGINEER 
Venesta Limited require a Works Engineer 
for a group of factories in the manufac- 
ture of —— Foil, psible Tubes and 
Piye 


pb ewe y candidate will be responsible 

to the General Works Manager for the installa- 

gon and maintenance of as a ey, 

buildings, the drawing-office, boiler house and 
sho 


machine P. 
Applicants should possess A.M.I.Mech.E. or 
ivalent qualification and be fully experi- 
enced Pa lant — 


£1750 to £2000 2 year, plus 
us, according ¢ 


is a 

walifications. 

Ploase write, in confidence, giving details of 
education, qualifications, experience and present 
salary, to the Personnel Manager, Venesta 

i North Woolwich Road, E.16. E7708 a 





THE ENGINEER 


SITUATIONS VACANT 





June 20, 1958 
SITUATIONS VACANT 





STOTHERT & PITT LTD., 
BATH 
invite applications from 
DESIGNER /DRAUGHTSMEN 
with experience in or akin to any of the 
followin 


ol 
VIBRATING ROLLERS, QUARRYING 
PLANT, TRUCK MIXERS, CONCRETE 
MIXERS, ASPHALT PLANTS, CON- 
CRETE ‘BATCHING PLANTS AND 
ALLIED a 
Local interviews can yee ll but we 
ier you to visit our works for a tour of 


be seen af first hand. Travelling ex 


will be paid to selected applicants. D 
SALARIES will be peid based on 
Soke bowing ascssmnocation Shere 


and 
in obtaining housing accommodation 
r —, ‘ 

1 conditions of employment 
excellent. ——_ & writing or 4 


o- qualiications which which willbe TREATED 
E STRICTEST 


IN 


THE NUCLEAR POWER PLANT COMPANY LIMITED 
requires 
ENGINEERS 


to work on the co-ordination of projects, the design of services and 
the layout of plant and buildings, for Nuclear Power Stations. 
Applicants must have an Engineering Degree or be Corporate 
Members of a recognised Institution, and have had experience of 
either power station or heavy chemical engineering work. Further 
experience in control and instrumentation will be an advantage. 
The Company operates a contributory pension scheme, and 
assistance with house purchase is given to married men. 
Applications, stating age, qualifications and experience, should 
be addressed to : 
The Secretary, 
The Nuclear Power Plant Co., Ltd., 
Booths Hall, Knutsford, Cheshire, 











should be made A the CHIE ENGINEER, 
MENT. STOTHERT AND PITT, LTD. quoting reference E/CRD/50. 
BATH (Telephone : Bath 2277). E7368 a E7477 a 
MECHANICAL eLECTRo 
ENGINEERING METHOD? 
DRAUGHTSMAN ——— 
Manufacturers of Scientific Instruments and Electrical Apparatus 


required, approximately 23/35 
years of age, with good engineer- 
ing background and experience in 
Rubber and Plastic Moulding and 
Jig and Tool work. Salary 
A.E.S.D. plus, according to quali- 
ficattions and experience. Pension 
Fund. Five Day Week. Write, 
stating age, experience, etc., to the 
Personnel Officer, British Insulated 
Callender’s Cables, Ltd., Leigh, 


Lancs. 
E7479 a 














SENIOR DRAUGHTSMEN, 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Stee] Tube Works 
in Europe, we have vacancies for MECH- 
ANICAL, ELECTRICAL, CIVIL and 
STRUCTURAL DRAUGHTSMEN. 


The vacancies exist in the New Develop- 
ment Drawing-Offices and the Works 
Drawing-Offices. The work is interesting 
and offers scope and opportunity to talented 
young men. 


Applicants with Higher National Certifi- 
cate and experience in cither the Iron and 
Steel industry or heavy engineering are pre- 
ferred, but men with Ordinary level and 
relevant experience, or even unqualified men 
whose experience is outstanding, would be 
considered. 

In addition to these vacancies, there are 
openings in other Drawing-Offices elsewhere 
in the Company. 


Five-day week. Good welfare, canteen 
and recreation facilities. Superannuation 
and life assurance scheme. Staff hostel for 
single men. Favourable local housing 
conditions. 

GOOD SALARIES BASED ON EXPE- 
RIENCE AND QUALIFICATIONS. 


Applications will be treated as confidential 
and should be made, giving details of age, 
qualifications, experience, and salary re 
quired, to : 

Manager/Personne!, 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, Northants. 


E123 a 








invite applications for the position of 


CHIEF ENGINEER 


The successful applicant will be required to control and expand teams of 
engineers engaged in the design and development of electro-mechanical devices, 
magnetic amplifiers and servo systems. 

This is an excellent opportunity fora man holding an engineering degree and 
with particular experience in this field of industry. 

A high salary will be offered for this position. 

Superannuation scheme in operation and housing available in Stevenage 
New Town. 

Applications will be treated in strict confidence 
and should be addressed to :— 
The Managing Director, Electro Methods Ltd., 


Caxton Way, Stevenage, Herts. E7698 A 








re 


SSS SSS SSS SSS 


Dunlop Rubber Company Ltd. 


have vacancies for 


ASST. ENGINEER/BUYERS 


in the 


CENTRAL PURCHASING DEPARTMENT, 
FORT DUNLOP, BIRMINGHAM, 24 


Engineers holding at least Ordinary National Certificate in Mechanical 
Engineering or a similar qualification, are invited to apply for two appoint- 
ments, initially as Assistant Buyers in the Engineering and Standards Section 
of the Department. The Section is responsible for purchasing all types of 
engineering plant, tools and machinery for the Company’s overseas factories 
and for the production of engineering and allied Buying Standards. The 
positions offer opportunities for advancement in a newly created division of the 
Company to engineers in the 25 to 35 age group who wish to broaden their 
technical training with some commercial experience. Preference will be given 
to applicants with some experience of rubber working machinery. 


The posts are pensionable staff appointments in good working 
conditions and the Company provides excellent welfare and 


sports facilities. 


Please write, in confidence, giving age, experience and com- 
mencing salary expected, to the PERSONAL MANAGER 
(C.P.), FORT DUNLOP, ERDINGTON, BIRMINGHAM, 24. 


E7484 a 


a le le 





tA 
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THE ENGINEER 


SITUATIONS VACANT 


SNORE ON RN 
CADBURY BROTHERS LTD. 


HAVE VACANCIES FOR 


DRAUGHTSMEN 


for plant design and layout work, with some works experience. The 
National, or Higher Nationa! Certificate, though not essential, would be 
an advantage. Five-day week, attractive working conditions, Pension 
Provision of accommodation will be considered. 


Scheme. 


Apply in writing, stating age, qualifications, experience, and 
salary required, to ; 
CHIEF ENGINEER, CADBURY BROS., LTD., BOURNVILLE, BIRMINGHAM 


RA RI ET AAMAS 


E131 4 





Office for :— 


advantages. 


The world’s leading inventors and manufacturers of special purpose precision 
machinery for the Tobacco Industry have opening in their London Drawing 


ELECTRICAL DESIGNER 


Desirable applicant should be aged 25-40, with technical qualifications at least 
up to H.N.C. level, and with a broad background of experience in the design 
of electrical and electro-mechanical equipment as applied to precision machinery. 
This opportunity is permanent and progressive ; 
sionable Monthly Staff position with 3 weeks’ Annual Holiday and other 


Applications, stating age, qualifications and experience, should be personally 
addressed in confidence to G. B. Salmon. 
MOLINS MACHINE CO. LTD., Evelyn Street, London, S.E.8. 


it offers immediate pen- 


E7704 











GENERAL DESIGN DRAUGHTSMAN 


FOR 
BAHRAIN 


APPLICATIONS are invited for this 
position with the Bahrain Petroleum Com- 
pany, Limited, from men with Higher 
National Certificate in Mechanical Engineer- 
ing and not over 35 years of age. 

‘Duties involve necessary design calcula- 
tions for work such as positioning and sizing 
expansion loops in process lines, sizing of 
structural members for support structures, 
calculating stresses in ure vessels to 
determine allowable wall thicknesses, &c., 
and applicants must have a thorou, know- 
ledge of Ist and 3rd Angle and Isometric 
projection drawings and of materials and 
methods of construction. 

The commencing salary is £111.0.0. per 
month, in addition to which free air-condi- 
tioned accommodation and a =< allow- 
ance are provided. An initial kit allowance. 
medical attention, paid local and home 
leaves are also provided with icipation 
in pension and provident | fun schemes.— 
Apply in writing, quoting “ ETS,” with full 
particulars of experience, to Caltex Services, 
Limited, Caltex House, Knightsbridge 
Green, London, S.W.1. 

E7694 A 








SMITHS OF ENGLAND 
STANDARDS ASSISTANT 


An interesting and progressive 
career is open to young Engineers in 
the Standards Office of this Group 
of Companies. 

Previous experience unnecessary, 
but some Drawing-Office experience 
is essential, together with O.N.C. 
and ability to write reports in 
concise English. 

Write in confidence with details 
of age and qualifications to : 


The Staff Manager, 

S. Smith and Sons (England), Ltd., 

Cricklewood Works, London, 

N.W.2, quoting reference SM/120. 
E7702 a 














SITUATIONS WANTED 











DESIGN AND EDITORIAL experience in light 
onal seeks change. Well- 

ech.E., earning £775 p.a.Southern 
England. BOX Ne E1926, “* The Engineer.” B 
QUALIFIED DESIGN AND DEVELOPMENT 
ENGINEER (31) seeks change. Experienced in 
special-purpose machines, electro-mech. mechanisms, 
hydraulics, &c. Present salary £1200 eatin 
No. E1941, “* The Engineer.” 





| BUSINESSES and PREMISES 





WHITEHALL, S.W.! ner Trafalgar Square). 
Suite of 12 Offices, capable of further sub-division 
if necessary. Floor Area 2600 sq. ft. Good natural 
lighting. Lift and Central Hosting Rent £3250 
per annum excl, Lease by Arrangement.—Further 
details from CHAMBERLAIN & WILLOWS, 
23, Moorgate, E.C.2 (MET 8001). - E7712 1 
BOURNEMOUTH AREA. Substantial Com- 
mercial Premises. 22,424 sq. ft. under cover. Open 
yard 7000 sq. ft. Close docks and railway. Ideal 
many purposes. £27,500 Freehold. —— let to 
—~ tenant. REBBECK BROS., The Square, 
urnemouth. E7730 1 


FOR HIRE 














LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Belliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1("Phone, SLOane 5259). 


HIRE A £1500 CAMERA pont ONLY £€£5. All 





other types of Sons, ‘Ld. 51 it available.— 
B. Bennett an Read 5) — 
London, W.1 (Telephone, G Cata- 
logue on request. * £128 x 
MISCELLANEOUS 











—.L.s. 
“ENGINEERING LAND SURVEYS” 
Topographical Surveys for Civil Engineering 
and Building Projects ; Home and Overseas. 
CAMBRIDGE HOUSE, 
COMMERCIAL ROAD, WOKING, SURREY 
Tel.: Woking 3860. 
E1940 1 





TIME bang par Sales, Rentals, Service, Tele- 


phone foagce Cin Lid, ISAS, Boroogy and Main- 
London, $B. Bllor 


SUB-CONTRACTING 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings trea: ; A.LD. approved. 
—Recupero, Ltd., . South "Harrow Viaduct, 
(Phone, Byron 1178). E109 mw 





Harrow, Middlesex 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 


masters, — to Sft. by 8ft. max. size. We are die 
copiers the 1 wt my wg BROS. 
(KNOTTINGLEY), Ltd., , Knotting- 
ley, Yorkshire (Tel. 5 my a5 E116 mw 


PRECISION pec peta en Thr panne service for 
presen, eats uantity machined parts and —_ 
development undertaken. 


yw <8 Design and Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (7hege, TER- 
minus 5113/4). 112 mw 






SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
8ft. x sin. 





SHEET METAL SHAPES LTD 
2 BELSHAM ST., LONDON, Ry 


7 AM 4 st 2/2 








AGENCIES | 


QUALIFIED MECHANICAL AND ELEC- 
TRICAL ENGINEERS, with an established con- 
nection in South Wales and South Western Districts, 
- open for Engineers’ Agencies, preferably for 
Power Plant and ao? Engineering —BOX No. 
E1931, “* The Engineer D 








PATENTS 











THE PROPRIETOR of British Patent No. 659,952, 
for “AN IMPROVED BLADE AND BLADE- 
GUARD FOR SLICING MACHINES AND 
THE “LIKE,” wishes to arrange for commercial 
exploitation ‘by Licence or otherwise in the United 
Kingdom. Enquiries to Wheatley and Mackenzie, 
19/23, Ludgate Hill, London, E.C.4. E7732 # 








MACHINERY Etc. WANTED 





WANTED, Machines of all Types. 

CASH PAID. 

Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 

Birmingham, 12. VIC. 1278, 1279, 1270, as 
E104 F 





5-TON FRICTION DROP Bd Lae 7 sey 
Type. Reply.—BOX No. E1934, “‘ The Engineer.” 





| FOR SALE 





TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft 

span, 72Rt. lift, all lattice steel construction, electrics 

400 volts, 3-phase, 50 cycles. Tested by Lioyds to 
tons. 


35-ton Electric Portal Wharf Crane, built 1945 ; 35 
tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 
40ft., admitting 3 lines of es gauge track, elec- 
trics 440/3/50,% with Ward- ERING). L 

REED BROTHERS ENGINEER! ae LTD.. 

Replant Works, Woolwich trial Estate, 


Lo S.E.1 
epneemsg SEI 7611/6. 
E7735 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTO 196 f£.p.m., 
Sy ee complete with control —_ 
our gearbox, giving a final speed o 

‘I rpm. 


Motor and gearbox available separately if required. 
JOHN CASHMORE, LTD. 
N M 
Tel: Newport 66941 (6 lines). 





E12 G 

CARDBOARD BOX HEAVY and 
hag oe RESISTING CO AINERS--rigid, foid- 

= and , Ltd. 

Street, London, E.1 ; tele- 


6818. Noted for reliability. 
E1930 o 


ext. 190), 12, 













INCANDESCENT Forced eg Bar pantine 


agg double-ended, red, heating chi 

36in. wide by 24in. deep by Yin. ‘high, total ae 

900 380 degC 100 des. > an Conn | 
can 

reac e about | gine. & starting from 


cold. 

BLISS No, 822, Automatic Strip Feed Power Press, 
with twin lid cur and stacker attachment, 
com with double a forming tools 
ant in, diameter can ae se 

to strip feed, vee motor drive suitable 

for /3/50, fitted with ‘Santhabte. front tie bars, 
ressure exerted a ad 40 tons, stroke 

Shin, size of bed 29 293in. by 17hin., maximum 
pao of strip 38in., weight approximately 5 tons 


TAYLOR & CHALLEN No. 3 G.D.F. Geers, 
Double-Sided, Double 


— Action, Cam Action 
Drawing Press, arranged motor drive for 400/440/ 
3/50, punch stroke gronmatdy ~ jank- 
holder stroke approxima iF slotted 


bed 18in. by os Between u prighes 204in., 


oes oximatel 

ESCO High -§ Gen Eo End Guillotine Shearing 
BE Sochine ype, arranged motor drive 
for 1100/44013/50. “ue with automatic sheet 
hold-down and complete with front, back and 
side ans capacity, mild steel 484in. by 14 


S.W.G. 
B.E.N. Model TS9, 2-Stage pene Air Com- 
—— — comprising 2-stage vee type air- 
ooled mpressor, arranged Sater drive for 
400 /440/3/50, motor and ‘compressor mounted on 
horizontal 9 cu. ft. per 
— working pressure. 200 Ibs. per square 


QUICK WORK No. 321, motorised Rotary 
Machine, with circle Seiting sttachenant, sere 

capacity 14 $.W.G, 

of shear tliroat 30in., cuts circles 

, weight approximately 





motor drive for 400/440, 
mild steel, depth 
— —_ to 60in. 


nat of the above are available. 


HINE TOOLS, NEW AND USED, 
Every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : EUSton 4681-3771. 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM 
Telephone : Central 1066-8. £207 « 





FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical (New), 
Sft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic, bg to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Tilghman 465 cu. ft.; 
Broomwade 300, 200 and 130 cu. ft.; all motorised; 
— ca. Blowers, 2000 c.f.m., 3-2 p-s.i. 

200 AIR RECEIVERS, stocked up to Off. dia., 100 
to 00 ib. pressure. 

ELECTRIC MOTORS.—150 Lend Enclosed and 


Flameproof Motors up to pad 
CRANES.—Mobile 10-ton Lor: lorry mounted, 
30ft.-70ft. extendable jib; 440a 
tric ; 3-ton Jones Super 40 @: 5 Fase 2-ton Diesel, 
20ft. jibs (2); Ry ya Butters Electric 
travelling : Bion jib ; Son Wilson Electric, 
70ft. jib; 3-ton Rushworth Rig 65ft. jib ; 


Steam Lovo, | ist, SOft. Hib 10-ton 
Coles, 40ft. iy Vy Wilson, a $-ton 
Smith, SOft. Ay SOft. 


jib; S-ton raton, 3 38ft. eer BOT 40-ton 

Adamson, 42ft. span ; 20-ton Vaughan, 42ft. span 

8); Goliad, moe ag ao 
7’ on 

24ft. 74in. span, $-ton King, 29ft. 3in. 

span ; 2-ton ik . oon 2-ton Smith, 34ft. 


RAILWAY MATERIAL.—150 h.p. Stephenson 
4 Loco., fluid flywheel drive ; Ruston 80/88 


Peckett 14in. by Zin. and Tin. by 12in. Steam 
; 3 miles Pg Track, 24in. gauge bogies, 


turnouts its, locos., 
STEEL PIPING.—5O ,000f., 2in. Galvanised, new ; 
new ; 5000ft., Sin. seamless ; 


; 216ft., Sin. riveted. 
—Large stoc — | sizes up to 


Send nstty Lot New New 


Side Stuiee, ais 


STORAGE TANKS.—300 i and rec’ 
Oe ee for oil and ~ 


sectional steel and cast iron ny oe to 50, 
MACHINE TO TOOLS.—Scriven Pinte honding | Rois, 
14ft. by }in.; ieee Straightening R 
os 6in. tin.; Berry Bending Rolls, 7ft. by ne 
it table 1 Herbert erbert 3ND Miller 
fn 15ft. ft. table ; Herbert IND Miller, 


6lin. by 15in. Pn and Shears, jin 
capacity ; nine sow 2 cwt. and | cwt. Pneumatic 


SLING TCOLEPORD, OLOS. WORKS, 
: Coleford 2271/2. E106 o 





5-TON ELECTRIC OVERHEAD TRAVEL- 
rote prom Tonge «an Ly phase, 30 cle 
motors, ts. c 
Makers : to., 'Lid-—-Offers. 
BOX No. 1363, Wan Porteous and Co. Glasgow.” 
1a 





Classified Advts. continued on page 112 
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FOR SALE 


Ww 


TAYLOR & CHALLEN 1573B DOUBLE-SIDED 
im ome SINGLE CRANK, POWER PRESS, 
120 tons 





ined 
TAYLOR & CHALLEN "s62 SOUBLESIDED 
oe SINGLE CRANK, POWER PRESS. 
36in. stroke, bed area 24in. by 
ZBtin “contained 30 h.p. motor drive, 400/3/50. 
NE PICEP ” STANDARD D ié UNIVERSAL 
COMBINATION PUNCHING, SHEARING, 
CROPPING AND NOTCHING MACHINE, 
capacities pin. Page 44in. by }in. angles, punch 
in. by jin. - , 400/3/ 50. 
RUSHWO Tit N. No. 4 S.E. PUNCHING, SHEAR- 
ING AND ANGLE CROPPING MACHINE, 
#in. plate capacity, 400/3/50. 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
"Phone : 26311. ‘Grams: “ pee gl 
G 





SYKES VH.14 UNIVERSAL 
HOBBING MACHINES 


Por spur and worm wheels i4in. diameter. 
Spiral gears 14in. diameter. Max. D.P. 6. 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771. 


E7476 G 





WO 60 N.H.P. MARSHALL LOCO. TYPE 
TSonens, 4500 Ib. evaporation, 100 p.s.i. 
JOSEPH slg ~~ $ SONS, LTD., 


Brist 
Tel.: Bristol 36037. E7416 G 





UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 24in. mild steel 
plate ; 75 h.p. roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50.—BOX No. E7733, “ The Engineer.” G 


#@-TON CAPACITY RAILWAY WEIGH- 
BRIDGE by Avery. Type 52/C. Platform 16 feet 
long.—-Offers to BOX No. 1362, Wm. Porteous and 
Co., Glasgow. E7731 @ 





THE ENGINEER 


FOR SALE 


600 


SUTCLIFFE SPEAKMAN ACTIVATED CAR- 
BOX DOUBLE ADSORBER UNIT BENZOLE 
RECOVERY PLANT, capacity 2-5 million cu. ft. 
gas per day, removing 2-5 gallons crude benzole 
per ton of coal carbonised. With loading pump 
and natural draught water cooling tower. 


GEORGE COHEN, 


SONS AND CO. LTD. 
eae LANE, LONDON, W.12. 
: Shepherds Bush 2070 ; and 

TSTANNINOLEY. NR. LEEDS. 
Tel.: Pudsey 2241. £200 G 








FOR SALE 


i cu. yd. Chaseside Loadmaster “500” Diesel- 
driven Loading Shovel. 

5-ton Morris Versatile Diesel/Elec. Mobile Crane 
on solid rubber tyres. 

Fordson Major Diesel 
Horndraulic equipment. 

5-ton Smith Steam Loco Crane, 4ft. 84in. gauge, 35ft. 
jib, new 1949. 

# cu. yd. Rapier 410 Diesel-driven Excavator with 
4-purpose or dragline equipment. 

6-ton Rapier Super Pet./Elec. Mobile Crane on solid 
rubber tyres. 

# cu. yd. Rapier 423 Diesel-driven Excavator with 
shovel or dragline equipment. 

6-ton Rapier Standard Pet./Elec. Mobile Crane on 
solid rubber tyres. 

1 cu. yd. Rapier 440 Diesel-driven Excavator with 
shovels or contin equipment. 

Fordson Major Diesel Tractor, 
Horndraulic shovel equipment. 


WILLIAM G. SEARCH, LIMITED 


abe eas ROAD, LEEDS, 12. 
639081 (i 6 lines). 
SE ARCH | (LIVERPOOL), LIMITED, 
A 


KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6 srieas 
G 


Tractor, complete with 


complete with 





FOR SALE.—H-T Terry Turbine T2B1, Type “. 
27:'5 h.p., steam 120, temperature 34i deg. 

exhaust steam 25 r.p.m., Serial No. 3144503" 
Unused. Lyi Birkenhead. “BOX No. E1935, 
* The Engineer.” G 


ROSS FORK LIFT TRUCK mounted on pneu- 
matic tyres, ib. capacity. Complete with 
crane attachment. £850. Chamberlain Plant Ltd., 
Crown Works, Southbury Road, Enfiled, Middx. 

HOWard 4994, E1938 oG 


FOR SALE 


HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and BENDING PRESS, table 
18ft. by 10ft., weight 380 tons. 

2000-ton DOWN- OKE HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide, 
with horizontal sliding table, weight 200 tons. 

1000-ton DOWN- ty ty PRESS by Loewy Eng., 
ram 27in. dia., bed 40in. by 48in 

650-ton DOUBLE-ACTION DRAWING PRESS, 
by Lake a “Si ng 6in. by 6ft. 8in., with self- 
contained 

MANY OT ER HYDRAULIC PRESSES OF ALL 


REED BROTHERS (ENGINEERING), Ltd., 
Replant Works, 
Woolwich Industrial aes 
London, 5S.E. 
Telephone : Woolwich 7611/6. 
E7736 G 





LOCOMOTIVES FOR SALE 


14x22 040 BARCLAY 
A selection in stock, 

17 x 24 040 BAGNALL 

18 x 26 


A selection in stock. 
060 BAGNALL 
Insurance reports available. 
R. S. HAYES, LTD., 
BRIDGEND, GLAMORGAN. 


*PHONE : 1311/2/3. E119 G 





ened AND MORCOM 2-STAGE AIR 
aaron capacity about 2000 c.f.m., 80/100 Ib. 


intercooler. 
THOMAS MITCHELL “AND SONS, LIMITED, 
BOLTON E7453 G 





FOR SALE 
Two 100 h.p. Crompton Parkinson Auto Synchro- 
nous Motors, 400 volts, 3 phase, 50 cycles, speed 
1000 r.p.m., totally enclosed, fan cooled, with 
direct-coupled exciters. Complete with control 


gear. 
First-class condition. 
In stock for immediate delivery. 
G. E. SIMM (MACHINERY), LTD., 27, Broom- 
grove Road, Sheffield (Tel. No 64436/7/8). 
G 





600 H.P. TOTALLY ENCLOSED REDUC- 
TION GEAR BY TURBINE GEARS. Ratio 
730 to 38-7 r.p.m. ; Helical Gearing. New 1942. 
F. Burrill & Co., 235a, Cathedral Road, Cardiff. 
Tel. : 26100. E7344 G 


June 20, 1958 
FOR SALE 





CEM 


“BENTLEY” Plate Bending 
Rolls ; 6ft. by 4in. and 8ft. by tin 
M.S.; open J pd mace owen 
porting inger-tip contro 
full pvc i I equipment ; alterna- 
tive capacities available. 

“PEARSON” Electro-Hydraulic 
—” 8ft. by din. For early 
ive 


“SEDGWICK” Universal 
rei ~beam Bender and Folder, 6ft. 
y din. 


Fully detailed Stock Lists avail- 
able. 


CHARLES E. MATTHEWS (Machine Tools) 


LIMITED 


34, Gladstone Road, Croydon, Surrey. 


Tel. No.: Thornton Heath 1783, 
Telegrams : ‘* Matolco,” Caeien, 
121 6G 












- 
HARD NUT 
TO CRACK? 








REMEMBER... 
WAROS wight have #/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 




















Consult 

















V.W.* 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


ee a ee 
Vv. WW. Co., 


Radspray Works, High Street, Stratford, London, E.15 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 


EVERYTHING IN SHEET METAL WORK 


GENERAL ENGINEERING 





















































SS 


Tel: MARyland 6761 (6 lines) 





A.jA.D. and A.R.B. 
approved 
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AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON E.C.3. 


THE ENGINEER 


AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8. L. FUDBON, F.R.1.C.S., P.AA. 

8. BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M. 8. CHEAVN, F.A.1. 

GQ. 8. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT 

MACHINERY 


and 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 








Telephone: ROYAL 4861 Mone baal ie lines) eT an Telephone: HYDE PARK 8844/5/6 (3 lines) HOLBORN 8411 (8 lines) 
By order of the DIRECTORS of Messrs, W. M. JOHN FOOR 
STILL & SONS LIMITED who have discontinued D 
~ Capstan and Auto Lathe section <, their 
ness. essrs. 
& COMPANY * - 
FULLER, HORSEY 
Sons & Cassell By Order of the Minister of Supply 


have been instructed to offer for SALE by AUCTION 
in Lots on the PREMISES, OLD FARM AVENUE 
(off Chelmsford Road), OLD SOUTHGATE, 
LONDON, N.14, on TUESDAY, Ist JULY, 1958, 
at eleven a.m. precisely 


MACHINE TOOLS and 
POWER PRESSES 


including: 11 WARD CAPSTAN ery £ Ne 
HERBERT NO. 4 CAPSTAN LATHES ; 4 B.S 
and BECHLER AUTO SCREW MACHINES | 
FOOTBURT 1” and 14” AUTO BAR LATHES ; 
8’ x4’ x4’ Planing Machine ; 4” Slotting Machine ; 
Universal and Plain Milling Machines ; BLISS NO. 
4T POWER PRESS; 4 smaller Power Presses ; 
ROCKWELL AUTO PRESS FEEDER: Die 
Heads ; Small Tools _ 1 gpg eng effects. 
Catalo; when be obtained of 
ULLER, HORSEY "SONS a CASSELL, 








Messrs. 

Industrial Auctioneers and Valuers, 10, Lloyds 

Avenue, London. E.C.3. E7456 3 
FOR SALE 





DISPOSAL OF REDUNDANT MACHINERY 
(a) One 30in. Roll Turning Lathe. 
Makers : Brightside Foundry and Engineering 
Company, Ltd. 
Commissioned 1921/22. 
(b) One Ifin. by 10ft. Motor-driven Side Cut Plate 
Shears. 


Makers : John Musgrave and Sons, Limited. 
Commissioned 1927/ 
(c) One t}in. by 9in. Motor Drive Bar Shears. 
Makers : John Musgrave and Sons, Limited. 
All the items are now out of commission and 
cannot therefore be viewed in working condition. 
Items (a) and (b) are completely dismantled in pieces. 
Prior to taking out of production, both items (b) 
and (c) were in continuous use on our 7ft. shear line, 
operating satisfactorily and are in reasonably good 
mechanical condition. 
The roll lathe, although of old design, is in good 
working order. 


For further information, apply by letter to: 
APPLEBY-FRODINGHAM STEEL COMPANY, 
Ref. P/EB., SCUNTHORPE, Lincs. E7737 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
oa Accumulators, Valves, Fittings, New 
Second-hand. Complete installations. 
aml kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON CPALWALD LTD., 
Cuba Street, Millwall, London, E.14 
East 1844/5. 


Elli a 





TW 


PRACTICALLY UNUSED 23 tons CAPACITY 
TUBULAR SHEAR LEGS, legs 14ft. long, com- 
plete with pear-shaped top shackle, in excellent 
condition. Ready for immediate work. 


Price : £10.0.0 (Ten Pounds) per set, delivered. 


THO* W. WARD LTD. 


ALBION WORKS - SHEFFIELD. 
*Phone : 26311. Ext. 305. E216 G 





VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA 
LONDON, 


STREET 
S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 


ME 


HIGH CLASS 
VERTICAL 
MILLING MACHINES 
IN STOCK 


IL CINCINNATI Sliding and Swivelling Head, 
eT” 44tin. by 104in., capacity 22in. by 14in. 











No. 2 CINCINNATI Medium Speed, Dial Type, 
table size S2tin. by 12}in., capacity 28in. by 
12in. by 13in. 

V3 MASERATI, New, High-speed Dial Sliding and 
Swivelling Head, multi-motor drive, rapid power 
traverse in all directions by separate motor, table 
working surface 59in. — 13}1n. fom ag! "35hin. 
by Ilin. by 18}in., 20 spindle #2h00 
r.p.m., spindle motor 10 h.p. 

No. 4 CINCINNATI High-speed, Dial Type. table 
a 782in. by 16in., capacity 42in. by 16in. by 


47V HERBERT Koneeless Type, multi-motor drive, 
table 72in. by 17in., capacity 48in by 16in 
maximum distance table top to spindle nose 23in., 
16 spindle speeds from 21 to 750 r.p.m. 

CV M25 a & GENT (Kneeless), circular 
table wee ble diameter 30in., capacity in 
by 26in. by 3 


28-60 CINCINNATI Vertical = a 
height bed, single power eB 
feed regulation, rapid power envense, — 
wertins surface 83in. 2 28in., capacity 60in. 
y 3in., vertical 14in., 16 spindle speeds from 
3 to 1300 r.p.m. 


We also have in stock Plain, Horizontal and Universal 
Millers, by Cincinnati, Brown & Sharpe, Archdale : 
Production Millers, &c. 


INSPECTION INVITED 
ITS CHEAPER TO BUY NOW 


SOAG MACHINE TOOLS, LTD. 


JUXON STREET, LAMBETH, LONDON, S.E.11. 
"Phone : RELiance 7201. 
‘Grams : Sotoolsag, London, S.E.11. 


E213 G 





including cordage, 
tentage, hand tools, 
sacks, cartons, etc. 
July 2-3 Machine tools and 
miscellaneous stores, 


July 7-11 Passenger and load- 
carrying vehicles, 
earth-moving and lift- 
ing equipment and 
their ancillaries and 
spares. 


July 15-16 Vehicles, machine 
tools and miscel- 
laneous stores, in- 
cluding M/T spares, 
etc. 

July 24 Miscellaneous stores. 


are, Middlesex. 
(2) Bench drills and grinders, centre lathes, etc., 


Warwickshire. 
be received by July 4 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 
Main Location 


June 24 Miscellaneous stores, Northern Command BARTLE & SON (Dept. 
including textiles, Ordnance Sub Depot, L), 50-52, Merrion Street, 
M/T tools, furniture, Barlow, Nr. Selby, York- Leeds, 2 

old batteries, etc. shire. (Tel.: 2.0898.) 
June 25-27 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SONS 
Didcot, Berks. (Dept. L), 12, Station 
Road, Reading, Berks. 

(Tel.; 54025.) 
Technical Stores Depot, SHOULER & SON 
Old Dalby, Melton Mow- (Dept. L), 1, Norman 
Leics. (Sale at Street, — Mowbray, 


including :- bray, 
Melton Mowbray.) 


85 centre and capstan Sin. to 8in. lathes, miller, pillar and bench drills, are 
welders, tool and cutter grinders, metal spraying compressors, caterpillar track 
presses, hydraulic straightening presses, hack saws, electric and other ware- 
house stackers, fork lift stackers and elevated platform trucks, valve refacers, 
engine belting, bench, pedestal and flex shaft grinders, hearths and furnaces, 
gravity conveyor rollers, steel wire rope, fire extinguishers, stencil cutters, 
scales and weighing machines, scratch brushes, sack barrows, strapping steel! 
and wire, lathe chucks and spares, test instruments, steel pallets, calico sheeting, 
camouflage netting, wax, paint, linseed oil, etc. 


M. os. S. Storage Dees, 


Central Ordnance Depot, 
Bicester, Oxon. 


M.O.S. aemeg Senet, 
otherw 


Catalogues, 1s. Od. each (P.O.’s only), available only from the auctioneers shown above. 

SALES BY TENDER 
()) MS setabag yA BORERS, autos, grinders, millers, capstan and turret lathes, etc., located at 
located at Ruddington, Notti 


(3) Approximately 4,000 tons miscellaneous Bailey Bridgi ng Components, inciuding panels, 
transoms, stringers button and plain, etc., located at Long 


Tenders must be + epee by July 7 for (1) and (2). For (3), application for tender forms must 


Applications for tender forms, stating which tender is spared, should be made 1. Px Ministry 
of Supply, Directorate of Disposals, First Averue House, High Holborn, London, W. 


Auctioneers 


(Tel " BL, ) 


WALKER, WALTON & 
uddington, Notts. HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gane. Sey ay 
472) 


MIDLAND MARTS, 

LTD. (Dept. L), Market 

Square, Bicester, Oxon. 
(Tel.: 73.) 


RUSSELL, BALDWIN 
& BRIGHT, LTD. (Dept. 
L), 20, King Street, Here- 


ford. 
(Tel.: 4366.) 


mshire. 


arston, near Stratford-upon-Avon, 


Els 

















FOR SALE 











pam og DISPOSAL IN LONDON AREA, 500 
+ se > eae 50 cycle steam/electricity Generating 
it as under 


One 1000kW. “English pass-out Turbo- 
Alternator Set, eenewr, ‘aoe : 
switch gear, p.s.i ei 
pass-out 30 p.s.i., installed 

One 1 Ww. Turbo-Alternator Set, with 
co about 40 years 

One OOkW. Browett, Lindley/General Electric 

i Set, steam inlet 
p.s.i., about 40 
‘or Jas. Williamson and Son, Ltd 
Lune Mills, G 





TWO NEARLY NEW 350/400kVA. Condensing 
Geared Steam Turbo Sets, 150/200 Ib. agg 
stainless self-contained nsers, 


conde 
volts, 3 phase, cycles, and control he aN 


Stand-by sets never put into commission. 
E7734, “ The Engineer.” a 

















305). 
Ell3 co 





FOR SALE 
Two 350 c.f... Ce Air Cooled Air Compressor 
Sets by CPT Ib. W.P., direct coupled to 
00 h.p. CP. auto synchronous motors, 400 volts, 
phase, 50 cycles, speed 1000 r.p.m., with exciters 
and control gear. 
As new 
MMEDIATE DELIVERY EX STOCK. 
G. E. SIMM (MACHINERY), LTD., 27, Broom- 
grove Road, Sheffield (Tel. No.: ateaed 
Go 


$3 
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This modern 
machine-age world 
centres on the small 
but vital 

key and taper pin 


make sure gou Ae 





FREDERICK MOUNTFORD (B’HAM) LTD. 
FREMO WORKS, MOSELEY ST., BIRMINGHAMS Telephone: MID 7984 PBX. Telegrams: FREMO, BIRMINGHAM 


Oilis the Goal... 

















A barren stretch of desert coastline with- = 
out industry or agriculture seems to offer 
little prospect for maritime trade. Yet, if 
oil lies beneath the unfertile crust, there is 
business there for ships. 

An oil port requires little more than a jetty, 
pipe lines, and a pumping station. Only 
one thing more—a navigable channel of 
sufficient depth. This is work for Simons’ 
dredgers; work they have done before; 
and are doing now. 

Whenever engineers can bring oil to the 
coast, Simons can design and build dred- 
gers to open the way for tankers, whatever 
their draught. 






















Vimage.. 






Barges, Salvage and Sludge Vessels, Tugs and 
Kindred Craft with Steam, Diesel or Electric 
Power for Seagoing, River, Harbour and 
Estuary Service. 


WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 
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Sheet Meta! Shapes, Ltd.......... il Wellman Bibby Co., ra . 23 
Wells, A. C., & Co., Ltd......... 










Sheffield Wire ope Co., Ltd. 102 
Shell-Mex & B.P., Ltd...... 29 


Simons, W., & ‘ rrr beideaanns 114 
Simplifix Couplings, Ltd. 4 
Slingsby, W., & “ Ltd. 47 
Smediey Bros., Ltd................ $ 
Smith, T. er Sous (Rodiey) Ltd. 
‘over iv 
Smith & McLean, Ltd... 20 


my 7” - Bonecourt - + Clarkson, » os 


Stepheas Belting Co., Ltd........ 2 





Water Wash 
Spray Booth 








A. BULLOWS & SONS LTD 


LONG ST 





AT 
A.E.C. LTD. 


SOUTHALL - MIDDLESEX 

typical of the many BULLOWS 
Spray Booths installed in well-known 
Industrial Plants throughout 

the country. Consulting us incurs 


no obligation. 





DEPOTS AT 
13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
55A BRIDGE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 
61/63 ORURY STREET - DUBLIN ~ TEL. DUBLIN 73186/9 
70 CILMOUR STREET - QLASCOW C.5 - TEL. SOUTH 2383 


WALSALL - STAFFS - TEL. 5401 
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BUTTERS 
MONOTOWER CRANES 


at Berkeley Nuclear Power Station 


These cranes are in use by Messrs. John Laing & Son, Ltd./ 
AEl-John Thompson in erecting the two Reactors. Their 
complete suitability for such work is very clearly shown— 
the small base area which leaves the site unencumbered, the 
great height of lift and the extensive radius through a full 
circle. The reliability and efficiency of the Butters Mono- 
tower has been established in the shipbuilding industry 
where they have become virtually the standard equipment, 
and in many civil engineering undertakings. 

The cranes at Berkeley are 3 motor, electric, 15 ton models 
with a maximum radius of 125 ft. The towers are 120 ft. 
high and the jib length is 127 ft. 6 ins. 15 tons is handled at 

90 ft. radius, down to 6 tons at 125 ft. 


BUTTERS BROS. & CO. LTD., 
MACLELLAN STREET - GLASGOW, S.1. 


Telephone : IBROX 1141 (6 lines) Telegrams : ‘‘ BUTTERS, GLASGOW.” 


LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX 
BIRMINGHAM : COUNTY CHAMBERS, CORPORATION STREET. NEWCASTLE : 65 QUAYSIDE 


AT EVERY NUCLEAR POWER STATION BUILT OR BUILDING IN BRITAIN 
BUTTERS DERRICK CRANES HAVE BEEN EXTENSIVELY USED 


PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, £.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 
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UNITS FOR TRACTION MOTORS BEARING PEDESTALS 
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in ay 
— We at Hall Harding have been steadily 


anticipating and fulfilling the needs 





of the drawing office. Today it is 







for over our proud boast that we can supply 


anything from a single photo copy to 


100 years... 





a complete print room, froma 


VU set-square to a complete drawing Office. 









Small wonder then that for over 

< Ty a hundred years, Architects, 
Engineers and Designers have been 

getting in touch with Hall Harding. 


HALL HARDING LIMITED 


§) STOURTON HOUSE, DACRE ST.,LONDON S.W.! 


— BRANCHES: SATH - BELFAST - BIRMINGHAM 


BOURNEMOUTH - BRIGHTON - CARDIFF - DERBY 













GLASGOW HUDDERSFIELD - LEEDS - LONDON (4) 








MANCHESTER - MIDDLESBROUGH, YORKS. 





NEWCASTLE-UPON-TYNE - NEWPORT, MON. 


PORTSMOUTH - ROMFORD - SOUTHAMPTON 















STOKE-ON-TRENT - WOLVERHAMPTON Fe 
we Telephone: ABBEY 789¢ 
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-« eo WITH ROUND-THE-CLOCK SERVICE 


All over the world — Smith products set the pace! The Smith ‘21’, capable 
of round-the-clock service whenever it may be needed, is ideal 
The full range of Smith for all quarrying operations and to many owners it is the 
oe ee standard by which the rest are judged. 


cludes sizes ranging from 
8 cu. ft. to } cu. yd.—all 
capable of conversion for 
all excavator and crane 













duties. The three-quarter-cubic-yard 
capacity universal excavator with 
the reputation for getting on 
with the job—that’s the ‘21°. For 
full details of this fine British product 
send to Rodley for 


leaflet 5401—free on request. 
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UNIVERSAL EXCAVATOR 
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THOMAS SMITH & SONS (RODLEY) LTD - CRANE & EXCAVATOR WORKS - RODLEY - LEEDS 








